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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a substrate for 
an electro-optical device for performing hydrogenation 
treatment of a silicon film without disturbance, even if 
there is a conductive film present above a TFT and 
improving the characteristics of the TFT. 
SOLUTION: For this substrate for the electro-optical 
device, storage capacitance 70-1 provided with a 
capacitance electrode 302 connected to a pixel 
electrode 9a and a capacitance line 300 arranged in face 
to face with the capacitance electrode 302 via a 
dielectric film 301 and turned to a fixed potential is 
laminated above the TFT 30. Then, of the electrodes of 
two layers for constituting the storage capacitance 70- 
1, the capacitance line 300 is provided with an opening 
part 300a. 
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(54) «gufe#«effl3^s«Rrx^(D«jg**, s^3fc^*M&^<osete&s, tt&rnzttrwt 



(57) [Kib] 

[ Hfi ] tft^±^: *tmJ8l^ l x ^ x h > y 
imik^BL} *»wo«j3yt*36«fflaE«f±, tft 

2 t, 0 1 ^tt^tii3 0 2 i:*MpjBB 
^$n@^mtt^ S;ft,fc««ft3 0 0 ^^ftt^6S 

-i^*^ci-6 2^^m^^^^>, Mi3o ojjiH pas 

3 0 0 a ^^ttb^tXl^o 




imxm i ] , — \zmt*K¥&m*&#f £ ti 

zmm-mn ^frffiQmmrtbrLfczbzw&b'tz 

tmfthfrt^b*w&b~rz>m*mi i^mm^m^ 

zntft-tzzb b-tzm^mz ^is^m^^ 

mmfabztizmmm&mm&mmb, mmwm^^ 
xmmmmmimmmnmbttfammzthmfemzb £ 

7£&m<D±.x\zmm£ti. Mttmmn&m^mmmbm 
mmfemi±®mmmM<v>te< bh^^-rtifr-Jwmm 
^ittjfsui p mm n h ft r b % «f« «t -r ^ 1 a 

mtbtiftZ b *WS 4 ^|B*(0««3t* 

[St*«8] t»KB«»ffiflB«*««a s . SKIRLS 

So 

[»**9] "«WaH««ffi«**«fii*K SKIRLS 
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10 iSLwmmmmbtK bhicmiRnmnmxmi&ztizb 
Tmmxm t mum^mm zfrtz^bzwrnb-tzm^ 
mmnvLbisthzmmn&w&mmmb, nw/m*ft 

b ffifBB£«&«**«tt^& < £ t v ^Ttbfa—Jj<D 

igt** 1 4 ] msmmmfiM&tMmtiK mumm 

30 [|»#*1.5]-....tte 

[sfMl6] ffirlBBHPffltts tWB»«IIIH!l****b 

&mmt y-*mw<Dffl&£xfmu^*^Wb 

iDt *MMlJ:tt« Lti^r^S:»«tt5 8f l 8 
50 [«*S2 0l WIBBHPtto^^r*/i^ft*lP]03»dS. 



(3) 

3 

T^6£i 1 8fcte**>«**¥« 

[1**4 2 5 ] -^£Km^««%4Wf43MM«d 
*t"CftS««**«ltoSWB— 5 %<D—Jj(D 20 

^Krfcfc«m^MPUfcMPff«rRtt^*W»S«r«t 
W**U-C»*t5l8^^ WE*«th 

[»*^2 6] «IB**^*Qa*tTofc«. iWEBSP 
2 7 ] S9f5®*«firffi0^sm8i<bSfrlE@^« 

z>zt%wmk-rz>m#iM2 5 3^*2 6ke*<0«« 
*^m&m^z>zh&&wit-rz>$i&ti52 7 me 50 
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[fl»*qi2 9] ffllE7kmSiStt*^T$*i/^k LTi 

3 0 ] WfE®IR«ffi««4«ffik ffirEHS* 
■ffi<WSMte0> 5 *>> TOEBBPSB* s KH-?>ixTV^*^fl!l 

BtJ«*»*rs«r^ffiE*5R^aS:ff 5- 
■TSBI*3S2 7 ^E«<0«M^3SSffl3R^StR^«!ig 

•T-StESrKie-rsxSk, i: 
3 2 ] MhftK 2 3 * fcfi 2 4 UlE*<&«ft* 

[0001] 

5?MB h^i'v*** (Thin Film Transistor, £JIT, iS 
[00 0 2] 

^^■HB^r*^«***iS«^*5l^-Cfl, TfT©y- 

^LTW^WiM^^TFT^y-^- K 
fc«-»<0«»WU #TFTSr^Utiii*«ffi«^fii«>-C 

rat («A$t«^^JiD sns 
tt«re*>5o 

[0003] SffiSfif*. -ttfc. iiifcmffit^J^ax 
fcTFTco Ku-f ^««*r«*i-**«tt^->y 

•^e>j6KStt." liiiifii: ^tt^^sm^^. n 

[0 0 0 4] tr^>T% TFTlrMt^^ftll: 



5 , 

oT#fc 0 ^-ossi*. #y s^y 3ynr^7r^'> 
y n ^tt^-c^ y T<o^tt^^^^ < x m^ar^ 

tV-yy^sy ^O^ft^ o . 3 — 1 cm 2 /V-sec 
10 0cm 2 /V-sec gS»^^5 o . > (D J: 5 i> 

t>^>6^Ky i^y ^^TFTfi, r^/^r^^y ^:/t 10 

[0 0 0 5] ^#:g{-/Ky i/y ^ V^rffi^a^. ii 

[0006] ^rx% r^ib^jgtf)*!-^ tt, mm 

L tfi ^ffi * -CIS £ £ i£*:7Kifi ^ 7 \z 

t<7)-e*)5o -*bfcJ:!K i/y a ism+of^yy ^ 
*^y T<D»mk<oifi-k* v-?mftt<n&mm 

tl. T F T .(D1^KJ«^ 1 ^ t i^*^5o . 30 

[0 0 0 7] 

BBP^b«:i«J?>-5 <SPt>, #IB»fc*3V*"t, ' 

[ooo8] L*»uftdsfe, W*»**«rtte^"C* 
itttf, w<o«fc5f-»fflfc>^ftiii^^ 40 

zL<Dtc*>* mmv?^<Dmmik7bmt*m. + 

Zo i"ftfc>*>> «S»t°s/^®3R^iaWR^>fL;t^oX 
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[0 0 0 9] ZZX\ *WJHAtt. *^^^ft^^r« 

6fc#>. »*Btr^^lir*«>iKKIqJWbSrBI 9oo, * 
[ooio] b^L*dse> N co*aS*^fflUJ: 5 ^-T 
i>mt>Z> I8i j «> 6 4frg\ C (7>JR^*Dfc> a IgollH* 
T> y-^«*OJH*#, TFTWIftltl^ 

5o 3 o otlS«i»t)^^^i§r^o 

[ooii] wm®m*ffif&-rz>mm#w t 

u x n&mmifl x < m ^ h ti z> A«Btfi— 

^JRK^ *> 5 1 ?mm^-nT f t y > y = yi* -e 

[0012] ^Mxj%^m<D^\-wm^&^mm u 
tiM&<nmm&k Lxmrnvr^K ^comm^m^h 

1\ T F T (75 ^ ^ ^Sc { ^ 3fe ^ 5 A#t ^ tl/ <5 :(^) |JR_Lt "t* 

^(^#ft^ct 9 ^y i/y 3^Bt^as^^**ft-e#ft 

[0013] *aswfi x ±^(oppms^«?^-5^w- 
4S^t)0-e*5, TFT^iiiii^^iii^ 

i:^X#. TFTO4#i4^SSr0er fcdS"C*«m«C3ft 

k^sis t *<DMmjjm%mm't zzktts&jk-r 

[0 0 14] 

m $ tix ft « <o-» 

mztitz.m]fc<Dfc&mtexxm&<VT-*Mk, M&m 
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[0015] *&w(om^^mmmm*&m^±ti 

[ooi6] mm(Dmmm>t?&'rz>m&. ^-r 
-ri«-e*>9, &mm. 4«vy*>r km. #yu-^ k 

^h#y v-y aV-OJi^feTKlRSraiflb^-ri^ttS: r* 

J»J.£J>?-So- ----- -, 

[0 0 17] ±^j»W^*WSfc*3^T\ WIEMPSIS^ 

[0 0 18] TFT_b^^^^^/Hgigci^ 

£ tf>fi@fri3:3tea s a*m-s ^ * y - * msfca s £ c 5 fc#>, 
[0019] wttfm*Mfc<Dm&&m<D 5 

[0 0 2 0] ^^Jfc<^»rt«»i:UTAJRlDl*sj:<« 
Mb*mS[tCfflPgi5^^$tt-C^^^ Ut, * 

s 0 ufe*o-c, mun&M%^%fc&<oi&<Dmytm*: 
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8 

[0021] ^(om+mmnffi&mmvfa; mmmm 
^m&mz-i&mistbxmmnmntiLb ztizmmntiLW 
mmmmb, mmf^m^^^xmmm<±m^mmmtn 

10 \zmumnm%mrttM*£\'\ 

[0022] z<Dmmzxti&, wm®m*M&m<D± 

[0023] iij*«ffifti^smffii: B£ttttw&M« 

ffi^WIE'BBP8P*K*+rtJ:t\ TH'J^m^ 
^*^«tlB8BP*as*KftTt J:l\> *r*>ifrg\ mjjtvm 

[0024] ^fc, i^tttijsifi^, ^mm+m 
m^mmmrn iz&^x t mmmfcm&mmfe b <d 

[0025] ^<Dmrfz\z£th^ mmnmm&b ztiz> 
mmm&w®mnMbfe&mb<Dm\zn > mizm&bz 
40 thzmfem{mmmmMf)mm$tix\,^z><Dx\ mmm 

£*>j&mizm»9i:&&'rz.b at\^ M&m^&tf 

mzm&m*R&-r^b) «tft<4o, ^^^a^s^ 

[00 2 6] /h^'U P)£t& 

50 mRx*7£&mmizifr&^zmmmmm<nmm$:-i£m&> 



9 

[0027] mfem&wmmfm*, %&m*m 

[0 0 2 8] J;*btf. iii3B««flt(fct$tt5 

$tiz>mi£mGL9im&mmi>mmtstix^z><Dx\ mm 

[0 0 2 9] fcfcU 

[003 o ] *ftw<Dn^ft¥m&mm*mm<Dmmz 

<&t>itx3m<omM<D 5 £ tv^tt^ i jf<z> 

[0031] ^^st^tr £*u*. mmm&wmmmmR 

[0 0 3 2] @^«ffifll«a«ffi*. PfSflffiflO 

[0 0 3 3] r^P^c^^^tfs iBlR«ffimffi^ 

s^y t>te^>5fea» j ^7 ? --^j»^»»»*RfS 
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[0034] *fc, **w^«i*^i3^T. m»mtt« 

10 [0 0 3 5] Z<Dmf&\Z£1nl£. TMMytm^K *5&<D 

mytmm man *. -c @ fem&m® mmm x m fem& 

[0036] *mw(D{&<Dn^ft^mmmm : ?-mfan. 
mmmm^m^mmmtstimmnmm&k tstizmm 

^ 9 k mmmmm fitter z> womt fcttJ: 
[0037] r<?Di»^j:nrf. »wgfiasx-*i»o 

tasT'^'SfctfK «JHBtf y^tOljIR^iiSBBP^b 

30 , .rfijiSrHS r. **ti R|l»fc v IStfifJS, . 
. *««^H^tt«#«B«^BIlP»j& s Krt fetter. ^ 

[00 3 8] ^fc*^P^fi. ±5&Lfcg^fi£flt/£ir 
6S*«ttffiO»ftfiffi^H««ffi«*«:«ffitcMpa* 

[0039] z<DMf&<Dm^h. ±m&y£m<omn&% 

[0 0 4 0] WfiEBBP«^ft:«J*^«i: UTfi. mm 

fc^O 19 T*$>o x t J; i \ 
[0 04 1] ^fc, WSESW«h7^^^* s , 

50 ^W6LDD (Lightly Doped Drain) «itcO»^ h 
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[0 0 4 2] :<DWIh7^^^^ffl^6i^ 

wswrs eta* 

[0 04 4] Sfc. .fflrfEBHnas^^ir^ft^lRjOiR* 

X'$z><nx\ y - * mm it & kismm- zzt^x 

[0 0 4 5] S^fcl, ffimffiU%t>(D^-r*/V^fa<Dm 

[0 0 4 6] mffEMoSP^^ir^/nffi^rpJ^ov^ 
[0 04 7] -*»W.O****^«f4^-JilB*»H<0« 

e> s«M te«^**MW*»3 *ttr 4 set *w* fc 

[0 0 4 8] **M^««*^3S«t=:J:^tf. ±SS*» 

wnn^yt^mmmm^mfiL&ffiZ-tc zt^xo xmn 

[0 0 4 9] ±3&LtfiJ;5^ *XH<attft%¥3S*ffl 
tf. TFT{c*dSA#tStt--6<7>*l»Jh : T?#. *y— ^« 

[0050] *a5W^««c*^««fla*^-»tE^»iS* 
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mmtem*frvxmmm{tLm®mmmtM\*)mwts 
nmfem&Lk tstiz>mfem&®m&mmk*#i,xt£ 

10 fflnu*mit^m®mzmmmzft^xMj&-rz3:n 

[00 5 1] *»MO««3t^«flS3R ; PS4K<o»it*' 
^ T f T^f 

^^^^/i^s«tco7K^b^^»4 < ft 5 r £ a*-c# z><d 

20 [0 0 5 2] **^«iaS:fTo/c«{^ mTlS^P 

[0 0 5 3] ^(Dm^\^Xtl^ TFTi: 7* — &Wkh<D 

m\iiih^<Dmmm\^muutmf&^thx\i^t i-c 

f-^»{a o X T F T<Of 

[0054] H*«fir«**««k mfem&wmmmm 

[0 0 5 5] * fc v *38M0««3fe¥»«0»JS*ft 

5te*K«ffl*^s*E t ttfamm t *mM<DTmk*ibrtx 

[0 0 5 6] **&lct^« N *^0^ic^6ii5®^(7)m 
[0 0 5 7] *5SM^«^«»f±. ±I2*»^(0««36 

50 6o 
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[0 0 5 8] 

[0059] mi mmmm] *mw?>m i nmj&mz 
hrl-cswh-s. in ill, m«**»«^w«a^«« 

flft. »lif«$tl/cTFT71/^fIffi 
Ojt*Ht-*!!),.H4tt, H! 2 (DA- A' PrffiHt?*) 

[0 0 6 0] Bifc*3Vvt\ *jBt*«ite*3»6«** 

tU^S»^©5S«. ©Htm® 9 a ^^^BJ^m^9 a * 
ffiHBi--5^2«)OTFT 3 0^^$^tx^ «9, Bffeft-# 
^tt^^^^^-^^e a^BTFT3 0^y-^II 

fc; TFT3 0^^h^*aEJ»3a^««C«j^S9** 

ttx*5t?. Bfjeo*-* s^-c. Mi3ai^/ux^ 

5^*/&£;ftT^6 0 I$ifi9a^ TF 
T3 0©KM V(cm^W^i(^$^X*3 !9, ^yf 

y^t*$).6TFT.3 o^^mmtm^(D^,y^ 

tfo .W3MHE9 a L'-C«*3ft*<il*<fe— «t ttt 

tw, mum® 9 a kttfanMt<Dmizmj&£tvz>m&® 

TFT30OKW^i ^mii^r«^i"^)^S^ 3 0 0 
[0 0 6 1] 0 2:fcJ;t>1II3f;i*>^T. MMit^^W.(0 
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mm® 9 a OjKWO^IjLt^/rftoT^-^^e a N jfe 
[006 2] *fc, a(^)H> B**Ta s 9 

6 a fc^£*-T6«Jffctt*** ^-r*/HS«l a' IC 
[00 6 3] *HJfiJgffi-Ctt, ^fii^ 3 0 0 (^/tmtfc 

WttB 04 3 ^:iS9X^UfcJ:5i-^«3 a 

13 0 011 *3t*3 a^»orf#t5S*j»«^. 0 2 
■/*5«fct/H3*. x-^^6.a t^-r^^figf^feT'- 

a\^ox±^j\z^^m\^tz^mnt. 

£:iS;tT^<5<, tii3 0 0^ #J;tfl Ti 
20 >0 > C r P A) % W (^^^T^) . T a 

X^/W) . Mo (*V7y*^) . Pb («) *<0*5»jk 

«(OTk^^siiitt^*m^^ * tit ^ 5 0 

[006 4] 02 -0 4 5 Iwx 7*— 6 a 

t f J tl3 0 3^^1«CHa^ 
-^8 l&tf 8 2£^b-C#l;ttf2Ky v-y a^JBl^fe* 
a(D5t>liISy-^i dlC**W«!l 
SjRStfCt^o Iflffi9 a H **8JI3 0 3 

30. iW— Btd».6A6*«Wl-3 0,2 -.(BJ.3l«ticffl*.»«..-, 

-fZZblc&V.- ^^f? h^— 3&tf 8 4^r^b 
1 a O 5 ^SIS K U-f ^«« 1 e l-m^tf) 

\zmm^tix^^ 0 

[0 0 6 5] CC0J:5^. fiHI3 0 2^tIi^L 
Xm\<^Z>Zb\Z£*)^ ®il«9a^TFT3 0^M 

-Tz^tem lai co|fflojiWffi«ds«lx:tf 1 0 0 0 n 

^4bMt5^.^^^^^#a*tBSJi:{ctsi:o 0 mm 

C W3 0 3^^:i:(a^ 7-«6a^ 
TFT3 0 4**t6¥»#il a t ORI^JinCMI^ 

h^-/W8 lW8 2tMfF^^:81t* 
50 3 0 3(1, «^.tfK— ^h^Ky >"y 3^«<OJ:5**9R 
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OTil3 O 3 commit 0-50 OnmgS 

[0 0 6 6] m4\C7jk-rXoK. $iti3 0 2 

t 3 0 0 t tfffltttK 3 0 1 UT»rftE« * 

Jl(Ff-#«6al:I4«IWI^ 0 (Ell 

[0 0 6 7] MP^ X &ft«t 3 00lt 7£&f& 3 a £H 5 

d3 0 2^su5 left* aj-r^ftassrw U 

*J*S*tTlvS 0 ^fim®3 0 2^ s jfettftfe'3 a 

3 aO«S±|£*>£«ttl3 0 OfcfiotlWtSf- 

T^«. ^tT, tttfM3 0 1^Uti»3 0 0 
(CL^Mti3 0 2#BS««««-C«fl[tt7 0 

[0 0 6 8] gfgt7 0-l^-^^*tlSf$)5g 
fimffi 3 0 2 f* N =x * h *—^8 4 T?iiifR«« 9 a 

[0 0 6 9] S«^fi7 O-lcOte^O^SmS^tf^ 
fti&3 0 Ofi, ®flffi9 a #E«S*Lfc!if6*^«« 

X. B5£«tt£ SiT,5o tittl^ lXIl TFT 3 0 

mas ■(***-*)• ^«i&s^E«w^ms[^*«tt: 

[0 0 7 0] *H»<D*tBlC*3V^T. tt«3 0 0(I 
J*. TFT3 0^t^ffl«la'. (tft2i~&) <D± 
.*j!l*>fc*«*^»P«fB3 0 0 a aSRW-feih/O^. r 
c^)^Pa53 0 0 att#JU*3 0 0 SrJRff^fnjKKiii-* 
?LT*>$K E 3 IC^-T J: 5 PiPS3 0 0 a(^)ft^ 

■r^corRjt) <^te^^/^*ia' co^Miicffia 

0 0 a fi^^^/l^S*l a ' (0— aS^r^P $i*rfct<£>~C 

[0 0 7 1 ] SS^i7 0-l^»«*R3 0 1 tt, mZ. 
&mmS~~2 0 0 nmSS^)ltKWi^HTOl (jSt& 

$ttri/^ 0 *ar**7o-iSr****s«jft^e>«t. 
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3 0 1 tt*V*fiftl\, 

[00 7 2] 04 l^-f- J: 5 K.' 

fc5 0 TFTTMSfilOim H*«S"9 a asRtt 
|9a f40J*.f* % I TO (Indium Tin Oxide) JH&^CD 

[0073] *Jtp)*K 2 o tcte. *<o^ffi^fofc 
Rttfcjix-cv^o »fft««2 ifi«*.tf, itoI4^ 

20 [0 0 7 4] TFTTKStelOCIt #iUiffmj$9 
W-f-SIif*^^ yf^fflTFT 3 Oj&SRltfcttT^ 

So 

[0 0 7 5] *ffp)Sffi2 0iC(i s Sfe^H4t^i-J: 9 
tc. J«3tl«2 3*K*t5J:5^UTtfi^„ ^J:54 
Mj&*UZ>^kX\ *tfp]S«2 0{Ba>&AJt*jWIf»* 

>f j/f^fflTF T 3 0 1 a <D^-Y */Um%l 

1 cl£«A^££fcf**V\, I«2 3(l A&J" 

30 iuaffl&i*^ v s - 

[0 0-7-6 *HlS^<fiT?tt. TFT"3 0(Oft 
1 a ' ±*lCfir«-r5^SSS| 3 0 2 « K— :/ 

h#y ->y =^-e^*ix-cv^T*«:*>ssffaiai-6 
3 o o ^isst^a. M^yt^r h% ^ 

ii^^^^^Sr'— */&T*£>£a>^ TFT30(^)ft 
40 1 a ' ^^SAItU/jM/^^^^oT^Sc' 

[0 0 7 7] ^C0J:5(-«^$tu. SJ^m®9 a 

. m«2 i tfrttm'fzxs^&szthfrTFTT 
si o ^ffi)Sffi2 o t<om\a^ &m<Dis—/i>>mz£ 

*) H**tfcfflPai-««3te^««o-«-t?*>-B«**s»A 
8i9 a ^fc<0«^S^JDSttTt^4V^IB"CElpjWl 6 

50 SiSS2 0^r^tL?5^5aTlAt)^t>^6^^^, «x 



(10) 
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m^^y^\f-Xm<0^-ry^ ([H^-fri*) 
[0 0 7 8] JEM* I*^yf^«TFT3 0OT 

2# x TFTTU-TStSl 0<D^Bl£j£j*£*LSr£fc 
JltK TFT7KSS1 O^SItDSFi^M^I 

3 0 <Dm&<Dmk*V5±-rz>mm*m-rz>o 10 

[0 0 7 9] H4^*3l^T, Il^^f^fflTFT 
3 0ii. LDD (Lightly Doped Drain) Wit&^LT 

t^/M«^5*Sf*:Il aO^-r^/l^gJgcl 

a' . ^Si3 a ^f*ll a ^$6it6^- h$6 

a 1 a &.mz.mm8t k 1 

pjlSf®ffi9 a (7)5 *>^*HSi-5— o*S % h*- 
/U8 3M8 4^Lt »t«i^ bTt>^ti-T5) 

m3a<D±{zn. &m&y-*m$c,i d^mcz^^* 

1 1 *s*j*S*tXir^-5« 

[0 0 8 0] tii30 0 Jifcfi, *II3 0 3— iiC 
5^^^^ h*— /U8 l^t;SiHi3 0 2^iIC£>3 
X* ^ > * r-/k 8 .4 .dS#.4r M^A £ tUfc-IB 2 g 3 . 30 

1 2&Ml&$ilX\,^Z> 0 

[0 0 8 H-JS2JBIBI6««3-l-2-JilCf4, 7*--*m6 

mm7&Mj$£tix\t^z>o mmnrnmrnm 9 a 

<t 5 mimk s n/cB 3 mmmmm 1 \^nn h tix 

[0082] j^t, *mm<Dj&m<Dn%Lyt^mm<omm: 

XlfeP^-r^n **5. i6 4li«»iat^tt6TFTri/ 40 
-f &ffil 0fl|tf>#JB&. 13 4 ^^^mi-lll2^DA-A , Hfr 

[0 0 8 3] *i\ E!6 4 0xa (1) U:^-r<fc 5 1-* . 

NSG. PSG. BSG X BPSG^^'>!j^-h^ 
[0 0 8 4] T»l6ay»l 2±Ul. ^ECVDjfe 

W:i9 7^7 7 ^^y =iy|g^Mt5o 50 
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SI*#B* l t , "C, S6 0 0-7 0 OtM Tift 1 — 1 0U# 

~2 0 0nm^R»i«54-eifiMS«, Hffi* 
LTfi, RTA (Rapid Thermal Annea 

[0085] ^{^. 7* h y y^77^-m 

t^o TFT30^mf*Ila^9 

00-13 0 oxzcomj&xi&wnk-rzzbizx*), 

0 nmlS^Jtgft«l«f«ftv/y 

FT3 0^hl6il2^Mt5o 
M6il2«Illftl 0-1 5 0nm8«i45, 

[0086] tecvDMia^yi/y^y 
■<4mu ^b(^yv (p) stummru #y->y=> 

100 — SOOnnu £r£ b < 3 0 0 n m(w*HKi- 

[0087] acfcu 7thyy^77^-ig, 

v^XS^lc J: 19 # y y n ^ffliox^ --v^£ff 
[0 0 8 8] MM*fMM;: % tfiisy-xffl® 

* ^ o.v«is* <o k&Mm x,.. <w x_ r ^ >- 

£1X10 1 3 — 3 X 1 .0 1 3 /cm 2 (D K-Xf (I 
X) K-^i-So C*UwJ:9; *lti»3"aT^*»*f 
te^^/i-lg^l a ' ^/£6o 
[00 8 9) TFT3 0^.Mt5B»gy-^ 

zmmmx p^ty^ixio 15 -3xi 

0 1 5 /cm 2 £> K-XfilCT) K-^-T^o 
[0 0 9 0] ^(C, ^«9 3 a±*5£TJVf- htt«JR2 
±tC iECVD^ ^XvCVDfe^il^DHTO 
I^>>y ny^^/^IllF^IHIS 1 1*1 
0 — 2 0 0 n mmS0K^^-iiQ"r 5o 

[0091] W:, B6-4'i)ia (2) tc^-TJ:5t-. 
^T*^"r-54"«lte3 0 3 ti«*«y-^JMil d*3J: 
^«-CMt6Ba8i3 0 2 KWy««l 
e ^ 5 ^J?)^) 3 y ^ ^ h 3*5-/1^ 

8 2, 8 3^ RU?tt>f tyxyfy^ S/Stt-r^"^ 

5 0 fe^v^fi. h*-/^s**#Ji«r55#a»t 
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[0092] mmmt^ms 1 1 ±^^®^, i&jz 

* h y y^77-<H:J: 5 flKif 3 0 3#XTtW*&* 
3 0 2^/^-y|:»J{?t5^^ h^***:*J*U 

3 0 2^r«t6o 

[0 0 9 3] Sffl^ft^m«cJK3 o l £ft£J£ io 
«WSr«*ufc*. fft-ciPSltaoo j:«&AMuKA 

gf«3 0 0OiPS3 0 0 a ^Mt^l^l 7* h 

[0 0 9 4] -^co^ N tfaM 30 0 frff 5 <fc 51c, 
rf*E*^tiMtEcvp^»«v^TllS2jimiMMt3 20 
1 2«:*riM-*o ^Lt^f, 7K^#S^*. ^ffiT 

5« -£>I8L *^J6^t-J:^^ ^IS3 0 0MP 
SIS 3 0 0 a^Stt^ttjtr *3WSitlf3 0 2l: 
*tKSiBtto#y ->y 3yIS»^:tl:J:o^ t 
FT30Oft^«la' Sr^JCTK^bi-^Ci: 

[0095] (3) ic^-TJ: 5 l-, 
^2SP^iteS:^ t 3 1 2lc. JSfefr^-r5-r-^«66 ate 
»*-5=.>'*-^-K*— /U8 l-*BB7L*6o -Uttev.-*';** 30 

^sksekj: 19 AL-ifcanLfcft, 7thyy^77>{ 

00^^pa5300 a<D±Jj&m%&$:&TZ>A 1 
[0 0 9 6] f—Zme al^rSU 51-. «X 

Tz>mmnm9 a t&&mM3 o ztzm^m^m-t 

[0 0 9 7]fc f 3lMfg7±l^ ^^y^y 
l/Vm^X 9 I TOl§^tI1^5 0~2 0 0 
nmOK*K*£afU ^f)l:7thyy^77^- m 

XV. ElftlBl 6*:*j«-rs. EJLboxgl;: TF 50 
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[00 9 8] MlRlStg 2 0 i^BQ UT.ttXSH^BI 

1*123^ m^&&m* v y^i-fr 

SL 7^-hyy^77-f-m ^^^XgSr&T 
J&firfZo ft&> iK*«2 3fi, Cr N Ni. Al^if 
<0&JfM#|sf<afik i h 

« bfc»JIB^9 y * ft Lt <> J: v \ * 

fw. ^fpjlS2 0^®l^ y ^^{cj: t) 1 

T O«oa«*««*» 5 0 - 2 0 0 n m(^^IP^«S 
r«iklz:J:9*a«i2 i*r»*i-6. 

Hffi2 1 C0^Mi-gai")^2 2 £7f2/£-r<5o 
[0 0 9 9] ±3fi<7>-t 5 {^l^M^tlfcT 

FTTWSKl 0 fc*HnjS«2 0 i4r*trp)Siir-ceB 

[0100] «±k9! ufc «t 5 ^mmmm^xti 

tf. T F T 7 l/-f IS 1 0 it'tii 3 0 0 ^$lf I 
3 0 2 3 a ^-^6 a {^Vl^^^S^T^ 

J*-*"* <fc 5 ^Si& 3 0 0 3 a CO^SclCfeo 

LtMU till3 0 2^ii3 0 0MotL 

fcW*tt«<z>*n < ^fi^ 3 0 0 Srifegaa 3 a (c«Mt/ic 

«r^> *#ftW»*»s#e>*t-6. -Mt-, +^fta*I^ 
a«-T6C^(Cj:«9^S^3 a^S«ft3 0 O^rfilgfct 

[0101] ^ ttv roj: 5ft#Sf*a-7 -o-i***- 

j»3 a^-^j^6 a±tca«i-S»fiKS:«ffiU^t U 

att^*-e**SixTi^*«*ll3 0 0KMa6i5 3 0 0 

a &W>rtbtlT\<^Z><DX\ fflQ&3 0 0 a £riiLT7kifi 
»WFT30^^*la' l21«»U. 

^/m^^-C#> TFT^mi:*it6:i: 

[010 2] ^/c. *H*^»IB^*&. ^-^^6 a 
(aoXTFT3 0(7)ft^I*la' ^^^-T^- 
<b^T*#-60T% TFTTKISIOWT'UFT 
3 0Wt*;P««l a' S*u §fiPg!53 

0 0 a *al*■rsfc^^)^te(O^S3tKS:flBv^-5^^^sft 

[0103] *fc*sat*nB-c«t»«^ pj^m^sffi^ 

' 0 <fcfl fc*£i»3 a ^56^«^«JBSttS«ieSr«fflU 
-Cl/>^« iOfcfc, **«ffi3 0 2Rtf*aE«|.3 afflfcl 
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fr&-tzm i mmmmms i 1 <omm.* 200-200 
onmisi:i<tsi:j;i>, r, <o x b 1 mmrnrn 

S^?tlffi3 0 2 i:f-^»6 a t^rai-li, 
Mi3 0 2l^it-s«tt«Ws> «*y^y^l:J: 

ffli3 0 2 (3E^1BIR«S9 a) l!i«Mg»*JM3f-t-r i: 

[0104] ft*3. H5ir«i-J:5^ tft30^t 
FTr^SfilO* (B5t©Tfll) a*e>«5ffi#* 

y UTfcJ:^. 5*TJHS*Bti 1. 

ate, TFTT KSIS1 O^lMMf l^f)^) 
jS9**iS*U CO^:fcS<5<3t®e«wJ:!9TFT3 
0©t7^oy — ^mSK^iaS-CTFTS 0O*H£j&S£ 20 

T i, Cr; W. Ta, Mo, P 

/St-*- 4*^ 

3 0 (D^M-TJf ■ 30 

5 0 ; r©J:5*TJME*IB«coi^t>, tli3 0 0 t 
[,0105] K±»iWUfe*SIJt^lB-ctt, 

SSrSTJii-SCt^J:?). ^-*i»6 a ^*SEi»3 a l£ 
»ofc«*ic«ads*cs*s, TFTrWSfil o, 
TttJfeaWti 2 S MtiJBHDI6aul3 l 1. !&2j§ra*6iR 

13 1 2CMioT, afOSat^TFT 
3 0 ^^S^^tf^l £ X V ¥WL*y®*fTo Tt«t^ 
U M3BKitei^^7^m2SPflite3SIK3 1 2<D±M?) 40' 
^MCMP (Chemical Mechanical Polishing) 

[0106] Hl;i£A±fft0! Ufc*^J6J^|gT*fi, 
^yf^ffiTFT3 0lt #*L<tt:B4l;i**LfcJ: 

•«K^y««i c ^wftofrta^*^*^^ 

7 -fey hM^oti^U j£2ESfl3 a tf>— 

5^- hm^£-^** £ b-CBi»a-C^>Bi»S:lT*>ii 50 
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nmmmx^ ii^^yf^iTF.T3ooy-h 
ePflirieo^Egu^^^^/^- h»^£ ufc* s > 

TFT^MftiH ft^^V-^K^yf 
[0 10 7] ft. «iia6«lB»tfKT^BiMi-*#* 

7X-7CVD$?iiJ:nEOS (-r • oi^/V - 
/wy-i/yy-h) TEB (t 1 h7 • • 4? 

-hi/-h) #xm*mfx. nsg (yvK-^h- 
. psg (yy-i/^-h^. 
7^) ft^fo^y y- htf^'xm. Hb^ynyg^ 

[0 10 8] (|g 2j|16»W*^ H6*'#R8U-C* 

BM*-e*>0. *iior^^i i ^wi^^s ^ ^ 

*>te, »*«fcK«tfeHPffl$o^:#S<o*.-e*>So b/c 

[0109] g5 l-*Hi*lB^:H:. .«ttML3 0-.0.fcRttfc . 
^PgfS3 0 0 aO'ft*/^[Rl(OPfir^^«l 
a ' rt^teHLTV^C<D^^ 

3 0 0 a<D^ J r*/yRJjfa<Dl/k&, ^V^/^tyLl a ' 

<b^«sy-^®^i b t<om^B. &£T*^v*/um 

«ia' i fflW K i/ y W l c i E J: H ^ 

Hf]ng&3 0 0 a te^^/MK#M a * (T^gfk f 1 ^-*/^ 
^**/HR«ia' ifiiSK^yS«lc^oS# 
[oiio] -jtt^^^*/i^*tiM«^««it«« 

^/^ffi«la , ^fiily-^l b ^cDltJ^E, *5 
J:^^^/HM«l a ' tiiSKMy««ici:(D 

[0 111] ($3iMi) mz.. H7S:#B8UT* 
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wm t mmx& 9 . ^mm<omm^m u $2 taaem 
[0112] si mmmmx^ m-wM 300 fcRtf-fc 10 

ffl P §{5 3 0 0 a^^ir*/W**rp)^«»J6S^-r^/HH«l 
3 0 0 a (D^^^/U&JyftvmttK ftMy-^S«4l 
S c *liaSo?glB(OM-Cfi. iP?P3 0 0 a 

[0113] *mmtem\z£ti&. i&mmy-xmmi 
5fe#izH6«-r e ^ <h 5o 

[0 114] («4HJfifl£j») 0 
%^^«^5fe^SB^m4^J6?^ffi^ov>T^M*r5c 

sioii^t^fgi^)i*»^i±s 1 3 n* 

K*fcfira^<&#**#^ ■ 30 

[ 0 1 1 5] ■* 1 jiaii*llB-Cf±. #»»3 ■O-OjcRttfc 
iPS300 a <0^ir-*^S*|oI^i»dS^-Y-*^«*fil 

a' rtfcffiRLTi^fc<0fc#U **«S*ffi-CttBBPSl5 

(DMXte. BflPffi3 0 0 af*^*/MH«l a ' , ffiiS 
Sy^S«lb,fiiSKWy«8lc *sJ:UtB5 

[0116] **H**BK:J:*ur. JiffilHtogffifcHs^ 40 

K U-f 1 e Orta^fiFfiE-rSjlgft^lSlB t 

e^c-r 6 r. t 5 £ £ % f^ss k W 1 

e CDS'— hJSfct^ h* — 3<DU^(D^ly^ 

[0 117] (i5Mil) H9*:#H8UT* 

mmcom^yt^mm^msmmmm^^^x^mi-^o 
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[0118U immmmx^ ®mm 300 icrm-^ 
pp§is3 0 0 a (D^^^/um^m^m^^^^m^i 

a' ^«l:ffitur^feioi:»U *HJ6»ffi-Cttx 

H 9- J: 51^ PIP8I5 3 (3 0 aO^^^/HH*fPl 
mXl*. BBRSB3 0 0 att^-r*/P««l a* <D-gfl£ 

[0119] #j**«»fcJ:*Ltfs ^-r^M^^i a ' 

<7>w&. mimMMmteifttt^xmn&zoo a#/h 

SWilJ;oXMPSlS3 0 0 a ^ffil^f^^MHH^cl a ' 

ffi»-tb-<XBlPSR3 0 0 a#/hS^fc«>, ^P353 0 0 
a SrRttfcr. i:^J:-5*ja6 3 0 0 c7)S*n^i#*£ffl]^ 

[01 20] (memmmm) m^. mi o-bi 2^ 
RMi-60 01011 f~-#m, iE&m. mmmmm* 
(DW-mm. mi 1 ar f TUftnifcjzmx&v . mi 2 
**^»R^afc*«*f4* 1 ~~ff§ 5 niE^ffi & mmxh 

- U^oT, m 1 0~H 1 2|C^oV>X, — 

[oi2i]^i-^5 mmjtmx^ ®mm 30011 
mrtfrmQi®3 0 0 a <z>*ttj6s?L«t-efcofcwi^»u 

*HJfi«lfi-CttBB P SIS 3 0 0 b ^^S*| 3 0 0 coTftl^ 

4ci^c6lS^coftt>*W4Jt-r-5BBP8P3 0 0 bWt*. 
/l-fi*r6)^3»*5 x ^-Y^^m^l a ' Ort$15i^»UT 
l^o **J60**^«-Cf4, PPSI53 0 0 

[0 12 2] ^StttJgHR^iSl^t^-r^/HB*! a ' 

x\ v -tnffizi&m-rz ^ t &x%z>, t^pmi- 
[oi23] (i7 mmmmy m 1 3 it 
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ds** cStifcT FT7 iM gffioliiif <^i£*¥MHT-& 

■St£%fl *«I^K*tfcMP»^#So*-e*> 
5 0 Ufc^oT. Ell 3te*5lvC\ 011 h&m<DM!& 

[0124] S6 IIJfiHJlB-eH ^S#H 3 0 0 fcRttfc 10 
BHR«R3 0 0 b (D^-r^/U^i^cDm^^-r^/^m^l 
a' ft l-ttg UTV>^(D {w^f U *HJfi^lS-C*i, Ell 
3lc^:-rJ:5(-x MRS&3 0 0 btf^-r^A'S^fn] (0 
tftLO^PT^t) (DmK ^^Stla' t 
4£«g K M v«gt 1 c t o*g#E J: 19 t L- 
T^5o ***0»(B^>«'e«[, MPg|S3 0 

0 a fl^*/U««l a ' ^>^«. fi*«y-^««l 

[0125] *n*^ffi^»*i-j:*ttf. memmmm 
\z\t-<x ?-^*;vmm i a ' t&mm k w i c 20 

[0 12 6] (IS^Wi) ^{w. Hl4*#iUt' 

h 0 H14WU x-^SfL fe&M. Itlffif 

«^ti/cTFTT u-f SS<OiB3R(Ot£*spBSigT*> 
60 *Iffio«i^l«*f gi^S*»Sli» 6 , ft 

Jti#ftfc»tt« t C^ll -:-»**l«-ta:rt.^:HP«^*:# 30 
$0^"e^>6 0 Lf^oX, Hl4Kl*3l>T, Ell It 

[0127] ft 30 0 KRftfc 

fUJP £15 3 0 0 h<0^v*;\'ttfa<Dmfr?- J r*/l<>W$.l 
a' ^^ftHT^f:(OWU *HJ6^«-Cfi, Ell 
4 ^^-T J: 5 i-> H8PS15 3 0 0 b^-r^/Ufi^ft (H 

-Cf*. MPBP3 0 0 bli-^ir-*/H!S«l a * sffifiSy 
p £ittch<nxhh 0 

[0128] *mmmmzj:tia+ i&mm k u-r >^«« 

h c 

[0 12 9] ffcfc's Bl5*#BgLt 

9 mm&m^^x&w-t 
h a ::c, 01 si*, f-^iis iU^mffi^ 50 
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h Q *^<o«tt<om«3t*3S«oa5*«*rt:JB 6 -ft 

JS#«Bt*fc*t *«ft^K*tfcHlR»o*# 
£<£>^-C$>6 0 Ife^ot, Hl5fc*3V^C. Hilt 

ho 

[0130] memmmmxn. ^s^3 0 oizwfit 

a f rtic(fciturv>fc©^»L. **K*«-ett> mi 
5 IE*-*- J: 5 Hflp£fl3 o o bo^-r^/i-S^fa (El 

+^L(D^T^-r) kiikk^i 

XIL HflPg|$3 0 0 b»*-ir-*/V«*.l a* . ISIgy 

-^S«lb, BISKWyS«ic, *5£tfiS»£ 
KM l e £II8p £-tfr/ct>tf)T*&5o 

[0 1 3.1] *mmj&m\z±titf, ±mmmmm^it-< 
(s«i-^ct^T#5t tt>tc. asaitfKw^**! 

* h«ttS:ffi«r*rt^-e*5o 
[0132] (S10 ISfeJgflB) 816, HI 1 7 

v>-c»0H-* o HI 611 ££HL M^mfii 

*#**ShfeTFT7 ^^S«^«»S"r-5«l*Opi 
*»ospffiH-e*>?). H17H il6(/)A-A' Sfr® 
H-C*>*o ****lBo«k*^K«^X*«fiRr±JB l 
-ft 911^1 1 maw* fl. v. tm* a«K*l»-ctt- 

rtfc&iDfyfcgtteh, Ifc^ot, il6; 017C*3 
V>T. B2 X H4 t*iiO«US:B9lf^ttRJ— ^*Srf+ 

[0 13 3] H-i9lWT1j:S««i7.0-l>|: 
»*t5 2fro|S©5^ ±M«)*li3 0 0 (H 
^iftiJSiHi) l:HP«3 0 0-a, 3 0 0 bW 
fc<7){r^L, *HJ6<^?glBT**4, Ell 6*5J;U?H1 7 ^ 
^-TJ: 5 Tlil^Sfl%3 0 2 (U^mffiillJ^S 
W£) lcBBP»3 0 2 a4K»t^SftSo 

[0134] * jtJfi<0««0»-&. tilt 3 0 2 trfifl 
RgI53 0 2 a &WfX\<^Z><DX; till3 0 2 
«J|SftU-C> WtlfTi, Cr. W, Ta. Mo, Pb 

BBP«SrRtt*^«*jB3 0 0<^»*«-lsf 
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JK*flH*fc»^fc«**MI 3 0 0 ZMfiL Ufc*fc**^k 

[0 13 5] « 

mtiUZ&fX* §11)13 0 -2{J1BBPW3 O 2 a j&SRtt 
btlX^SOX, HflPgfl3 0 2 a -Sriib-CTKIRJW^T . 

FT30(Oft^i«ia' i:iliu 10 
ffi £ ra«oj»*S:#-r ^ £ £ * S X# 5o 

[0136] £ bi-x y'— *j»6 a|lj:orTFT 30 

tt. MlR«ffi«flr^Stt6**BS3 0 2 <b^-*i&6 
a i:<DBB^HS«ffit Stt5*»« 3 0 O dSftJiSttfe 

r t x^mmm s o 2ky*-*m6 am^wy^y 

^ J: 5 BSih X # 5 , ^ i/> o fc«p*36S# <b *l 
6 r <b fc ±|BHlfiJgffl £ ^X*$)5, 20 
[0137] (111 HftJgHB) *{-s B18, 019 

t<-Ctft0H-£« H18H *i«L i^lEiHL pj^mffi 

Jiaf^iBB-efcUx Hl 9fl/Bl 8^A-A' 

■■^K^>%^Aft5.- Ut^o.Xv. B4.8*.B-1.9J£4S^ 30 
X. 01/6, 01 7 £#«(&«/SK*t£"ttH— <£>?£-*§-* 

[0 13 8] II OHJfiJgfft-Ctt. ttl)i3 o 2 KB* 
»t^HP«P3 0 2 a ©*tt3&S?L«"t?*>ofcOfc»U * 

01 8*5J:tJ*Bl 9i^-rJ: 5fc. MP 
3 0 2 b ^gfHi 3 0 2 cOTft'J^^O-T-a^r^O 9 

[0 13 9] *Hlfi»lBlC*3U^-Ct, ^P^5 3 0 2 b * 

xm^mt-rz zhfrx'$z><nx. y 40 

[0140] obi 2mmmm) 020. 021 
*#hs ut*i§0^^t^^f^s 1 2 9ammz<o 

iR»tf>¥ffiB-efc«K B2iit 0 2OOA-A' VrS 
^t6 2Koii^)5^ ^TtL^-^comffi^^ 50 
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t>'{^HP«PS:KW^:^O^s»*6o L/cj^oX. 0 2 
0. 02 1l;:*5l>X, 0 2. 0 4 £#ao»fifc3?*fc:f4 

[0 14 1] Il-l9^Wit'(^Si§l7 0-1* 
«/&t~£2JI(Dmffi<£>5*>, ilil^i»3 0 0 (@ 
£«{fcffi!lS*««) ^irM PlfR 3 00a, 300b* 
K(t> S10-S1 llBK*ffl-ettT««o**««3 
0 2 (Mig®fi:ffl!l^fi®fli) ^)^fcHPSB3 0 2 a, 3 

o 2 btNttfc^teJtfu *Hlfi^?Kffi-ett, 02 0*5 
£tf0 2 l lc^-TJ:5t-> ±/§{RiJ<D^fii&3 0 0 (BJ£ 

mfc&mmmm) . Ti«^M«3 0 2 (mmwsc 
mmmmm <d%Uj\zvh psp 3 0 0 a , 302a *R*-t 

Xl/>6o #HJfi^lB£>l&£\ HPSU30.0a/ 302a 

[0142] #**^JgffiO»g\ tt» 3 0 0. 
1S3 0 2<*>3Wfrfc:BflPg|5 3 0 0 a , 3 0 2 aW^ 
tttl/^©T\ tii3 0 0, §ft)i3 0 2 H^ 
^(DmtiffiPtk LXf*, felfTi, Cr, W, Ta, 
Mo, P b V<&iSiK/K&J»0>5 t>0*ft< <tt> 

-s^asxtSo r(o»^^-rttff, ii§t7o-i^ 

[0 14 3] *jllfi^»1IB^*«3t^«<0»^t. * 
fM7 0-l^S|3a^i6 a±l;8«t5 
«/St£*3^X. tti3 0 0*5J:t#£*«ffi3 0 2 1^ 
P£fl3 0 0 a\ 3 0 2 a^RWe>tl-C^5O-Cx ^PgP 
300a, 302a *il UXtK^H-T-^T F T 3 0 <D*f- 

* ^/^mm i a,', . u fi^^c^ x *> o x t 

[0144] $ <bl-. 7-^i6aiaoXTFT30 

a <t o b m few& k^ti^wMzoo tmm s n/c 

v^lc J: 5 ^S^KJJi X# 5 , fc^ofca*^»fctt 

[0145] «F(^HJ£?gffi<0#^. 3 0 0, g 

mmmz o 2 ^t^ii^^s^^^^^^^ 

fSSf 7 0-l«r»*i-6 2g(Dm«i^Sfei^*ig:^i- 
[0 14 6] (mi 3HJfiJgffi) »C^, 02 2. 02 3 

i>xi^0^i-5 o 02 2fi, t 5 -^**, 
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*«0> s FffiEI"e*>?K HI 2 3*1. m2 2<DA-A' WrM 

BlP»S:1R*t*ijtttlRl#"C*>6*s, 

Lfc^O*dS»ft5. lfcd5ot> B2 2, 

[o 1 4 7] mi 2mmmmx*ns ^m^s o q&xx* 

3gmmM3 0 2{Z.nrttcmnU3 0 O a. 3 0 2 a(Di 

JztfB2 3tn^i-J; ^P^SOOb, 3 0 2b^ 

gfjg 3 0 0, SftSffi 3 0 2 (D^th^tKDTm^mtD 

[0 14 8] &mtfc&M\z&^xi>. Unas 3 o o b, 
3 0 2 bfcRttfc££T^r*AH»«i a' (Dftm^ff 

[oi49] (jb i 4mmmm) m 2 4&tfB 2 

«JfL WHW»#»aSftfcTFT7l/>fl«©BII(0 
spffiB^fcUs Hi 2 5 {2, @2 4iC^5tt-5^^^^ 

vtrnz^m^wmmrnxfoZo ft. 02 5c^^x 

: * 6 tL3b v ~& « i - .= ^ # h^/Hwj;. -5 BaSM« & 

[0 15 0.] HI24 B 2 5 [C^i" «fc 5 t-. f 14f 
3 0 0' ^/££*VC^5 0 JEl-x r<OJi{^mflcK3 

0 1 s:^u-cafssnfc*«ffls*>fes ®mM3oo\z{x 

*LT, ^fim^3 0 2 > M^Tl^o Sfc. rcO 
t!IS3 0 2' ^-I^f>f^l6a^ily 

di3H»a-rsfci?)Q+»B3 0 3 > 

ttr^So SII3 0 0' tt, SB 1 3 

ooffpj*^H5e«tttstt, tii)i3 0 2' m 

1 Hj&gtt4>#MK 3 0 2 £ ra«iJifflSf«««tti: $ 
tiX, fa§i7 0 (Bi*K) 

mim®mmm&±mm\^mw£tix^tc<D{zttis. # 
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®mmM&±mm\zgM$tix^z t^o x &m 
m<D±T<v&ummmmisX^z>o t^comm^ 

[0 15 1] ^lt*Il»fc^t, TSffl(-ffiB 

t^tii3O0' len, TFT3 0Oft^f«l 
a ' 0±*tC*>fc5««Hl7Ltt^)BBP«fB3 00 a' j&SR 
ttfctLTV^o Sfi30 0' i:lPS3 0 0 a' *R 

tfT^<5<7>T\ ^S*|3 o o' <Dffij$tttmk Lt, 

10 fifT i , Cr. W, Ta. Mo. P b ^$<D^M&&m<V 

»*rRtttt^**Wfi3 O 2' 1X11, M 

K-^ h *K y > y =i J: 5 fc*3R»iatttf>*«Bt 

^i:«111i3 0 2 ' Sr^ uytajc^lg^aSrS: 

(DMf&ttwt vx&m&mi&&<Dmmm&m^zm&\z. 

20 fi, ^*»3 0 2' Sr**i-*ttfc**ft*Qa«:fT*.f* 

[0152] ufc^or, *HJ6jgHBtziJ;tbtf, fflrifiu 
fcWJtStfffotfo < ^fij^ 3 0 0' «r£ftlk 3 a (:«^ 

ttV^-ejff*. TFTTKSfilOK*ii3 0 0' 
MSili3 0 2' Sr*aEj»3 a */^6 a 

ftW^T^n^^ia^ 

3a^t»3 0 0* Srffi»Rftt5ittt?#, 
30 »«B.^^ft®^^.S^ P^b^B I9 -PO... 

-e#^ 0 — - ■■ — — ™ -T- . - • 

[0153] ^u, ro<J:5*Sa$l7 0-2^S 

o' iiiPS3ooa' dSR*tfe*trv^6^)-c. 
l:ftti fc«i,TF T«H4S: J5^l!iafe»i- ^ r. ^ ^ 

40 [0154] ^fz^mmmmxnm^. ttiS3 o 

2' ^lfi^Wgiill3 0 0' £Vh7*-*M 

i6 N ^SmH3 0 2' W7-«6a^CMt5g 
2'JiB0«SaBt 3 12 co^^^r 200~2000n mgS 
^*<-r«^J:t\ c<oj:5JJ:JB2JiMilft««3 l 2 4: 
tb«^<ffltfC^lcj:9. §tli3 0 2' RXfy*- 

ssms 302' ^ fe^m s a t (omizfr. m&n&t 

50 ^tl6?fi3 0 0' ttTv^s^-e, ttili 
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3 02' lcttrt«*ffiKtta'* ti^5/^yy^l:J:D 

[0155] (§15 m&tem) fcfcs 0 2 6, 027 
ffi0-efc9. 02 7fi i2 6ll*3(t5^y^^ h^- 10 

6. 02 7^*31>T. 02 4, 02 5 

[0156] 114 ISMtlt 3 0 0' 

ttfc^P§!5 3 0 0 a' <DffitfifrlLViX&>otz:<n{iltt^ 20 
*«»»tB-C«:. 0 2 6*3J:t^H2 7te*TJ:5K % 8 

ti3oo' i:Ritfciwp»3 o o b' coMm^mm 

3 0 0' OT#J^#C0-'§i5^^0 , P^:V>fc^<t^oT^ 
So 

[0 15 7] *3IJ6?glS^^Xt. ^Pg|53 0 0 b-' 

iwtfc^im^«ia' <Dftmz&&Tz>ft; 
[0158] (ii6 mmmm &i-> 028, 029 

«r#BB UT*»M<0«»3t^36«O» 1 6 H^lU^o 
v>TfftWi-5o 0 2 8.(1 £2iML BiSt®^ 

m&J&f$L ^fcTFTTM T F T«i#<0lfcfc¥ 

IiX^^ 02 9fl i2 8H^63^^h*- 

fgi^s*M(iii 4, m smmmmtmrnxh 
zak si4. ii smmtemx&wm&m&mf&'tz 

sw^ic^u. *nm<Di&mx&MJj<Dmmbh\zM 

P»*Rttfc^<0*asS*6« Lfc^oT, 02 8, 0 
2 911^^, 0 2 4. 0 2 5 t#ffl^«J«BgR^ttra 

[0 15 9] $24, S2 5'*&St^tttfM#ft7 0 

0 ' (^^mteH'J^Sm®) I- ^ P SB 3 0 0 a ' , 3 0 
0b' Sr»itfc*>fc:»U *Stlfc<0*«B-Ctt, 028*3 
J:O?0 2 9^^-TJ: TJHBI<^a«* 3 0 0 ' (H 

stfiflittiii) . ±®ftij<D^am® 302' (®m so 
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®ffifiO«Smffi) «^iPai3 0 0 a' ,30 2 
a' StR^T^*. #|llfi«ffi<04frg\ Hf]Pgl53 0 0 
a' , 3 0 2 a' O^JiTL^^ SftT^So 

[0160] *mm<Dmn?)Wra; *a>t8 3 0 0 ' , « 

ilS30 2' C0^*JcMPffi3 0 0 a ' , 3 0 2 a' 

&mrtt>tix\s^z><DX\ sti3oo' . ^mmfeso 

2' fcfcfc:, **>«Mttt» t ltd W^tfTis C 
r, W, Ta, Mo, P b ^<DmM^R<0 0 1b<D'>f£ 

< ^t-o^tf, MW, 4*^yf->r K, 
[oi6i] *»««>»lB<o««**j8iio»&t>. * 

SM7 0-2^»3a^f"«6 a Ji^aSfS 
HMMcjS^T* iP^3 00 a' . 3 0 2 a' ^JRJtfe 
*l,T^Stf)-C\ ^n^^P^3 0 0 a' , 3 0 2 a' £ 
ilUT7K^^^TFT3 0(D^-r^/^mmi a ' ■ 
i§U SS*lf Mtfco 1 1 f 1 a' <D 

£S C 

[0162] £ f>{^, 7-^6al:J:otTFT30 
(DftW«la' SS^tSridS^Ss fcS>> 
fl PimSSmte^ $^t5^fim^3 0 2 iM«3 a 

£ tStil 3 0 2 £ fe&m 3 a IIQatfft* y 7 ]) is? 
[0 16 3].#WIWiOi^ ^Si^3.0 0' , 

x\ wmmm7o-v&m!&T&2m<nmm<Dt&fom*i& 

[0 16 4] (JBl7HJfiJKffl) 03 0. 03 1 

l>-Cl^PJ-r5o 0 3 0(1 

*36S***tUfcT FT7 Ki«(DTF fSM>tf>ifc*:¥ 
WmXfoV. 03 111 0 3 0(-*SttS^ h* — 

^ s il 6*S«iOMP^iW 5 MT*fc60(^ 
So U#ot, 03 0, 03 1 02 8, 0 
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[0 16 5] mi 6jtJt*«-ett, ^fi^3 0 0' *5J: 
t;$tl1i3 0 2 , \ZW?timQ&3 O 0 a ,30 2 

03 0*5 J; t/m 3 1 X 5 li^|f^53 0 0 b , , 

302b' &&sm 300' , ^mmm 302' <o^ti 
[0166] &mw&mzj3\,^xh, mum 0 0 

b' , 3 0 2 b' &tBtftt£Z.b-W**frmmi a ' <D 

x\ })-?mm*i&u-rz>ztfrxzz>. t^^mre 10 
[0167] m 1 8 mmjfm) 0 3 2 . 0 3 3 

T&6 0 B3 2&Ot0 3 3fcl*31^-C\ 0 2 0 

[0168] 032 &T>*0 3 3 tC^H" J: ? \Z S 

mxn. mimmmmtit^x. i^^mms ooc 

fc*fij».3 a .<©-+-*#3Sfc*3VA-Cft«#JBI,3.,0 1 a M 30 
3 0 1 h^mmtltz.^^? ? h*— /U3 2 1 \ZL£ «9^g 
g§J^S^fc^O«SJ® 3 0 0 xW3 0 0 y «r«;fC 1 

;r.fre><7)W^jMMi3 0 2%&$f-tZ>ZbX\ 
SfM7 0 (Bl#i) ^Ifc^— «fc*«ft£*7 0 
-4&m&£tlX^Z> 0 SM3 0 0 xW3 0 0 y^ 

**j|»3-a*r«5'J:5l!ijStf-5i:'*l^ ir-**6 a b 

am-Tzmmfrhtas 2^<D±m\^^x^m'rmm 
o o yiz&kfz^m&n. k^*^««i e 

ft'«%'3 0 2 ir^g^t^^V^^ ;l/8 3 tf^ffi 40 

*T^#fflUT*5»3, **j»3 0 0 x{3L*3*t5^a«R. 
«U h*-A-8 3^S^T^#ttlbTl>6o * 

IT, K«f«R3 0 1 a&^3 0 l bHtt, 
3 0 0 x&tf 3 0 0 y b L#=^^S«ffi3 0 2 £ #5* 

tiZ> 0 ft, Z.tl\Z.#\*\ 3y^^h*-/^8lM8 2 
Sfc#>tf>*«y§3 0 3" ^^S«3 0 0 yiH-l^?) * 

m<nm&bmmx*>z> 9 50 
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[0 16 9] ^.LT*»iHi3^t, S9$i7 0 

t5tti3 0 0 x(C^ TFT3 0<^ft^i«(l 

ttb'tlX^Zo ^^(D^mmS 0 0 y*5«t^*««3 

l3 0 0 x^»MSitX, MtfTi, Cr, W. 
Ta, Mo, P b«<aRlSL£&«<0 5^d>*< t t> — 

tlli3 0 2(7)MW^tt(l «x.fiK-^h#y 

> y ^ ><d x 5 *7K*aatt^>*«M*ffl ^ & - £ ^ 7 jc 

®mm 3 0 0 x feXfjft bfe«lC7K*<k*D««r3tl»* < fr 
[0 17 0] Lfc^oT. **»*K«^J:iT,f*. W»U 

TFTTWlil 0_hX*^*i®3 0 0 x^3 0 0 y 
f^l^flli3 0 2****3 a ^-^6 a {Z± 

#mzmtexMf&-rz>cb\z£v. *«or*#ft*«# 

*;6S#e>tb-5o £^3ft*J& s »e>*b*±"C* TFT304) 
^^^/^®«la , dSaS^**ftS^5C^-eTFT 

[0171] ^tzi^mmmmxnm^ mmmmmfab 
ftz>&mmim3 o 2« % is«{t^4s-»©stii3 

0 0 x&t53 OOyCi!) IW^^S^t, « 

J: M« 3 a-^fV^i 6,a (Clf f Ml^trir , . 
*>SlMi*Si»3 a^»6'a ^*5tt5«ttX»3& s 

^9 a) i^^^^^i-r^fi^^o-e^ijT^eo 
cDfc^ic. ^ijfK^je3 i i^|g2JirBi*6^K3 i 

2«rflE< U*<X 

[0172] 19 mmmm) m^. 034. 035 
v>Ti^0ji-5 o B34tt, f-^i, 

t)s 03 5(3, 0 3 4{C^ott5^^^^ h^— /H2lJ:6 
[0173] ***^ffiO««3K^«^a*»J5gfi|g 

1 smmj&mbmmxhv. mi smmMmxnwm® 
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»&Rt*fcj£<D;WSS/jiS 0 iot, 13 3 3 5 

fc*31^T\ H3 2RtFH3 3 (SB 1 8 fllfeJglB) <h*il 

[01741*18 HMgM|-Cami«S 7 0 -4**/* 
t-5 3iWtft^5t>, I±i^ii3 0 0 x (B£ 

fcwip»3 o o a «:R«*fc<Bfc:»u 

*Hlfio»lB-cii, H3 4*5j:V|g3 5^-t*j:3f-> 10 
.*IWiG>**Wfi3 0 2 fcllflP 
§i53 0 2 a j&sRH-e>jh/t^6 0 

[0175] *nm<ojim<D&&; ^mmm 302m 

PSP3 0 2 a £R#T^-5<Z>-C\ ttlfi3 0 2^ 
WfitUs telTi, Cr, W, Ta, Mo, Pb 

AMvy-tNf K '#y*-f K, C;ft<b£SfJI 
— *\ BSPffi*Rtt*V^$ftiIft3 0 0 3 0 0 

^il^»mK^fflV>fc^|C^fi^3 0 0 x*«jft 

< fi, ^Si^3 0 0 x©»*»»t u-c*3R#ais«w 
»WM*JB^*»&fc:tt. *iiKl3 0 0 xS:*St5lt 

[0 17 6] *S»K^*ffl^«*3te*««^»&t, * 

wi/amas^x, &mmM3 0 2 tew pa 3 0 2 aibmn 

hthXb>Z><DX\ ..M.pft3«0>2 a Sril LT^fRiK^j^T . 30 
F T 3 0 la" t^PliS U *af**«J« 

ft; TFT#M^HSfr^5, ^5±E»18 

[0 17 7] £ <bl:i, H*tStttt45*lt8i3 0 
2<7)_bT^@^m^ir^6^a^3 0 0 x, 3 00yt 
K-S11S3 O 2 tf-^«6 a* *5 J: 
t«S*««3 0 2 £*fij»3 BOBO«»y/!J ^ 

£t±!E#i 8HJfijgffi^:iRi«-efc6o. 40 

[0 17 8] (I2 0IW1) 133 6, (33 7 

*#fiaur*»wo«*3ie*3SiatDiB2 ojujs^i-o 

^TRWI"*,, 13 3 6 ft, TfeSSfL @ii!t«tii 

*5S«J« * ftfcT FTT U-f *tR<01l»OSFBH-C*> 
S3 7tt v 13 3 6W3lt5 3V^^ h*— /M£J:« 

H*Mf'*»WH'C*>-5. ft, B3 7fc*5t^-CttU 
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[0179] **s«ffi^i«^ios*s«iii 

1 8, mi 9S«t«ffii:lRl*-C*>5*s, SfSl 8|UtXftt 
^tt*a**Sr«fiK-r-5 3Ji<0«ffio-5*>, *±iOl 
«fc:H!-R»*:Rtf\ II 9**?g<BTfi+[B«<7>«fii^ 
HP*B«rR«t*i<0^»U **ft<ojgffi-e«*TS^« 
WdHP»*:R*tfc^*dS*ftS. £oT, 133 6& 
(/@3 7fc:*5l>T> H3 2&VB3 3 (JR18HS&JK 
KB) i#io««B*IWH-©»*ftttt^ M«R 

[0 18 0] mi 8ltIk»B?r*raHE7 0-4£*/£ 

■r^3@(Dmffi^5^x *±iico^aM3 0 0 x 

m^^fimffi) fcBBPffi3 O 0 a SrRJt, S19$I 
^ffi-Ctt + PflS^**««3 0 2 (lii&fttfl 
«) ^PR953 0 2 a«rRttfc<Ofc:»U *IHft<7>Jg|B 
■Cf±, H3 6*3ctt5H3 7l^-TJ:5lw. gcTm<D?gm 
i300 y (B£«ffifll«M«) ^BBR«B3 0 0 a*S 
Rtt&tu-C'l^o 
[0181] *Hlfi^lB^»&, 3 00yl:i 

Pg|S3 0 0 a £rRttT^£<£>-C\ ^ft^l 3 0 0 y 
*f**£LT* WttfTi, Cr, W, Ta, Mo, Pb 

^4, 4I'>yt>f h\ #yiNf FV£ft&*r«JB 

*j*3 o o ^tomattrnt utii, «x.f*K-^h^y 

#5. Jifll^2jl(3:**aaatt<o*«J8l*ffli^^lii 
[o rs-2-] «- 

8»*7 0-4«r*3£ll3 a ^-^^6 a JnlC^Jf "T^ 
^&i&3 0 0 y|:HP»30 0 asftSRtt 
^tbXV>^>(OT% ^flPg(53 0 0 a ^iiUT7>C^j[^T-^T 
FT3 0Oft4^®«la' fcSWU ffiK^&Jg/£ 

ft, TFTKHt**»KW"C**, fc^5±K»l 
8, I19llM^^M^t^^^.^t^ 

[0 18 3] $ e>K, 3 0 

2<D±T%mfentiLhf£Z>&&1&3 0 0 x, 3 0 0 yt 
ftUcC tMiS3 0 2 tr-^i6 a *3J: 
Xf&*MM3 0 2 £jfe3S<6 3 a©ffi08Wyyy 

£fc±SSSSl 8, mi 9Sat»IBi:m#'C*>'5« 
[0184] (121 MMJ&ffi) 13 3 8 , (339 

^rttw-rso 133 8(i, "f-$m, fe&m. mmmm 
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[0 18 5] ^^te^^m^*^e^s*:«^cfim 

H3 8ftt;H3 9l:*3l^ 0 3 2&{/0 3 3 (fgl 8 

[0 18 6] mi 8-12 Oj*ffi»ffl-CteSfB2&*7 0 
^*»J*r*3Ji<BWSeD5t>, ^ftt^ll(DM« 

x~n2m<D?gmmm mm$k) i^p^tm-o^, 20 
m^mmmmxn. 036^^37 5 

lc % I±|o$li300 x (B£«ttfli$raii) *3 
J:t^*IBJl^«:«ai3 o 2 (IfllM^fHi) 
*ix-t*JhJflPfflS3 0 0 a . 3 0 2 a j&SRtt S>*i/Cl^<5 0 

STii^ss^3ooy (mmmtiLwmmmm) \a*m 

Q&&WttfhtiX^fo\ 

[0 18 7] *mM<DteM<Dm&. ^*S3 OOxjb'J: 
^Sm<!3 0 2{C&BPa53 0 0 a , 3 0 2 a ^^(tt 
1^<5<£>T\ ^gi&3 0 0 x*5j;l#g*«ffi3 Q 2 <£>1?|/& 
-W^<b I ts 01£.-fi£X i v -G-x ,. W, : T a , M o-, P b 30 

1 iz&mmm<ofrmftmm&<omnm$:m i > e c t a* -e 

HlR»&BW&l^Ml3 0 0 y<Dmi$M 
^{i(i$Ii3 0 0 x^^Ufc^JCTKlg^S^B 

[0 18 8] ^i^r^iot^gioi^t, s 

Mf 7 0-4&fe6S*3 a^-^«»6 a iHHM"*-* 40 
»J«iC*3^Xx $t»3 0 0 x*3j;t;SltS3 0 2|: 
iPS30 0 a, 3 0 2 a j&SKtt fcftT^Stf>T% MP 
gfl 3 0 0 a . 302a Srii IT*SIWTF T 3 0 CD 

tft^S«la' 0**{fcdS36»lC*SiX, TFT 

[0 18 9] H3ll«ffi«ffi^*6**«ffi3 0 

2 0±T^@^ltt<!r^6^fi'3 0 0 x, 3 0 0 y t* 

t ttf t!3 0 2 if~^i6 a OFbI & J; 50 



r>^it®3 o 2 t3fefi»3 a^fa^a^^^y ^ 

*t>±IBSRl 8-12 0H16«?ffli:BI»-e*>5o 

[0 19 0] (»2 2Hfflft£ffi) 0 4 0,' 04 1 

*#B8UT*l8M^««3t^3$«(D»2 2»ll:o 

So 

[0191] *nmj&n<omfxft^mmv>m*m!&tem 
zinmi&mkmmxhv), wm^m^m^i-^2m<D 

m&m2 \ mmj&mk^£%<D\±mu&*mmzL2m<n 
nm^^th<Dmmx&zfak\,^&<D&x&>z>o x<> 

X, B4 0»^84 1ll^t, 03 8&tf03 9 {% 

[0192] 121 HJB3^IS-CfiSffl«fi7 0-4£*S/£ 
t5 3l©tffi©5 *>>' *±I<0«1«3 0 0 x (H£ 
ttffi«#M» *3<tOTIBl^*lt«3 0 2 (KIR 
SfiMHtfMH) {-^ P£fl 3 0 0 a. 3 0 2 a SrKttfc 

<z>fc»u **fc<D*»"?n 04 o*3jtTjqu4 1 

t£) «J:^tJ»TJi«)*«ll3 O.O .y-.,(@£ift««tl 
tt) i^tt^tuWPSlS3 0 2 a, 3 0 0 afrWtftbtlX 

v>6 0 s±/i<z>#*t*3-o o x (mfem&wmmmM) 
\znfflQ&&ffl>ftt>tix\<^\ 
[0193] *mm<oMm<om&s ^tiS3 o 2&£ 

t/**j»3 0 0 y^BBPfl5 3 0*2 a. 3 0 0 a ZWtftX 

\,^z><dx\ ^mnfas o 2te£-cvgmtgk3 o oy<om& 

tt$tb tt, i.Cr.W. Ta.Mo. Pb 

— l»Plffl*I*ttfcvv£«ft3 0 0 *<omi8M 

mb urn M^^K—^b^y ->y = v$>j:5*** 
^^*i^a«i 3 o o x Ltzmzfrmfcmm&3tf$ 

t£<1f5Z.b&X%Z> 0 

[0194] *mM<DteM<Dm&yt^mm<Dm&i>, w 
m&izis^x* ssmfii3 o 2&£xf®mm3 o o y ^ 

iP^3 0 2 a, 300 a Wtf)ttT^S^t\ Hfl P 
g|53 0 2 a, 3 0 0 a LT^f^^T F T 3 0 O 



(21) 
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t>ft*/l*«la' TFT 

[0195] £ «bt^ ®iiiitt^*^tiiS3 0 

2<0±T*B£«ttfc*****l3 0 0 x. 3 0 0 yX 

R^K: i-c«tS3 o 2 i7-^*6 a (DM, 

tf8MJfi3 0 2 £**j»3 alDlB^MAV^y >^ 

J: 5 Bfcit -e # * . & i > o 6 tt S - 

[0 19 6] (12 3*J6Jgffi) 04 2. 04 3 ; 

•9. 04 3(1. 0 4 2\ZlSrtZ>=i>'?? b*—Mz£Z> 

[0197] *^J6^«0«^3fc#^S^S*»^^* 

2 1 . m 2 2 mmmm t ra«-c*> 9 . s«^fiSr*j*-r 

5 2«^««^Mpffi*K4t^ri:tBJ»-C*>5^ * 
H*<o«li6ds»2 1, 12 2iWl^I^6^)liiP 
«5*Rtf-fc 2iotSiHNf *L<z>««X-*>sa*£ V 5 j& 
O^XfrSo <£oX. i4 2Wi4 3M^t N 03 

[ 0 1 9 8 ] *m&<DMmx-te, 04 2*3^:^4 31: 
Tjk^TX 5'^r*±»-<o*M»3-o-o-k-(H*«tt«0** 
«S) ^J:t;tTl^ii30 0y 
mfii) ^^rtt^ttMPg|53 0 0 a, 3 o o aasRttfcii 

x^s 0 ^l^iift3 0 2 (®^mfi#J^fim 

S) fci±HlP*a s Rttfc;ft,Xi^\ 

[0199] *nm<oMm<nm&, ttS3 oox^ 

(/$ti3 0 0y(lHPai30 0 a, 3 0 0 a»tt 
IV&G0X% gti3 0 0 x*5j:^ii3 0 0 yOM 

IX, #l;tf£T U Cr, W, T a . Mo. P b 40 

#S« MP»«rR*tftV^*«tai3 0 2 

(Efatlt «*.f*K-r htfV v-y av'^J; 5fc*fR 

^(i«»& 3 o o x u m i^mm^m * ^.m 
[0200] ^^ioM^i^fif^I^t, V . 

Sti7 0-4^»3 a^-*«»6 a 50 
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mtfazis^x*. «M3 o o x*5«t^a«a3 oo y n 

H8Pgi$3 0 0 a. 3 0 0 a J^Rft^ftX^SCDX. PP 
§15 3.0 0 a. 3 00 a!:itX*iiWTFT3 0^ 
ft^«la' fcSMU SittMfT^oX 
tft^Wla' 07klR^^3E55-^ft*ttx TFT 

[0 2 0 1] £«bM. Iittltt^^6tfl1i3 0 
2(D±T^^ift^^6StH3 0 0 x, 3 0 0yX 
^fc^ ^Xgil«3 0 2 ^f-^i6 el (OK. *5£ 

o?sa«H3 o 2t^ms 8L<DK<D&m*<y?}) 

£t>±lB3Bl 8~*2 2|SJ£jglBtra*-C*>6, 

[0202] (mz immteM) H4 4*#ii 

£*LfcT F TT W !SOTF T^#COfc*:¥®0X£> 
*«ffi*ra«T-*>*as, Ml 8H*Jg«B^HnSfP^« 

Lfcj&<0^aSftfcoTl^*o Lfc^oX. 04 4fc*3l^ 
Xs 0 3 2 ^*ii^*^S3R^fl|Rj— <^WF-^*#U. f£ 

[0 2 0 3] mi 8HJ6»IB"C*i, ^P§P3 0 0 a <F)J& 
^^Xfcofc^l^U 04 41^ 

J: 5 S*»3 0 0 xfcRttfcMPaS3 0 0 b<7> 
***S#*lfc3 0 0 x(DTW<Dm<D-U&%}Q X^tttiZ 
ft^^oXl^o 

[0 2 0.4 li^WSm^XA,,!! PS 3 0. 0 b . 

^H&**lR^i-5 - * 7&*X-# £<£>Xv y ■— * -*«ESH£«~ 

So * 

[0 2 0 5] (f 2 5^Wi) ^C, B4 5S:#IL 

-rso 04 5*1. ^-^sSx jfetiKu ■*mtt«^^ 

ZfttcT F TT U-T StgOT F T»#<&ffi;MZffiia-e*> 

So ***o?gffi^m*3t^iS«^S*»j«fifB 2 l^ 

Lfc^0^^^^oX:v>So Lf^oT, 04 5^*3!^ 
X. 03 8 fc*ao«fiJa?*fcf4|pl-(Z)«F*Srf+L, 

[0 2 0 6] 121 »lX1i, lPS3 0 0 a, 3 

(1, 0 4 S^Tjk-TX ^fi«S3 0 0 x*5J:tf*«t 

S3 0 2«M , Wlt^P^3 0 0 b, 3 0 2 b(D 
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J&tfca****! 3 0 0 x*3j:t*&*Sffi3 0 2<D^tb-^tt 

[0 2 0 7] *IWlll^^Tt), B3Rgfl3 0 0 b, 
3 0 2 b SrKttfcC tr*fir*/^ffi«l a \" (&rtg&fc:# 

[0 20 8] (126 Utttfgffi) 046, HI 4 7 

V>Ttft0H-*o 0 4 6 fit, 7*-**^ iUUfgffi 
9, 04 7fl 04 6 121*5**5 =»>^^ h^-zH-cfc-S 

5„ 20 

[0209] 

1 8-SI2 5**Jg|BtRI#-e«>-5dK ill 8~fg2 5 

jtt6*«-ett»a**s:«j«-r* 3g(Dmffi^ 5 1 

lK<0*IB-ef± 3 KM p S5£rtfct* 1tjSL<Dfr& 
MtZZo <fcoT, B4 6Rt;B4 7^*3t>T, 03 2& 
OT3 3 (SSl8 30£jg«) fc*a<0«*Jf*fcttW— 

[0 2 10] mi 8-^2 5HJ6«J8T-tt#«^a7 0 
T4fc«**5 i 3Ji©-««^5.*>^.l*l*fcf4-2Ji.^#a 30 

mm (*smo fciip»tRit^it#u *nm<DM 
mx*n-3m<D^mmm mmm) *ticb!K3»*r»*-c 

i"*fc*>H H4 6*3<ttfia4 7 

ic^r-TJ: 5 S±®co^S^3 0 0 x (iSttt«« 
ill) . *MMotfMfE3 0 2 (IflttilJtfl 
S) > ^J;^ftTI^St»3 00 y (B^flffifllS* 
ME) to^"CK-ttb-fttlBPffi3 0 0 a , 30 2 a, 3 
0 0a j&SRt*£>iX"Cl^5o 

[0211] *nM(Dtem<DM'&, iXO$iii (* 

KMP»&Rt+-C^5£>-<\ SIi3 0 0x, § 40 
Sm8i3 0 2, §M3 0 0 yll, WitfT i , Cr, 
W, Ta, Mo, P b^(Djibitt^JR^5*>^>*< t 

ii^rfflt^ctm^ c*>»£\ gti3oox 

Lfc«fc**ft«3aS:3KI«4 < fir 5 £ <t 

So 

[0 2 12] ^WilI*5V^t), HflPgfl3 0 0 a, 
302a, 300a ^Wt^t^t X^^^/^^L 1 a ' 



[0 2 13] (JB2 7HJfi»«fi) 04 8&tf04 

9*#^lT*^^l^fgf^)S2 7.HJSHJ1BK 

B#«i«3»S*rtS*tfcTFTr W 
¥M0X£>9, @4 9(1 H4 8m63^* + * 

Ltf>T&£ 0 04 8M0 4 9 K^T, 02& 

OT4 (Sl^fiil) ^*a^)«***fcliBI-<o«F 

[0214] 04 8 0 4 9 IC^-T «t 5 I-, ^271 

mmmx^ mimmmmttt^x. mm^mso 1* 

^fCgil3 0 0 3 0 2 £Sr**r6]ea-r5 

a £jimi&fHK7 b toia)- {w»«tt<ort#S3teJ«7 o 
o «wsr2*«»-c^-r) zmmmt^xm*.. 

tl*i7 0 1 *tf UT£tf>rtfc»3fefflt7 0 0 ir^Sm 
H7 0 2itrit«iEit4rfe, iS§17 0 (01 

■#bb) ^ffi^)-«fcs»w**7 o-stmatstix^ 

z 0 t 

[0 2 15] r(D$iH7 0 2*1 SIRUfilftK7 bl: 
MUZtltc^^f? h*— /U7 5 l^tt, HJHSffi 

9 a KSa*S.tbT-iiI*«««fifcfe Sfr5..j£fc* -MJL 
®7 0 2*1 J||iafe1HR7 a fcMKZtbfr*!'** 
-/W 5-2Rt;»l JB«»6»Bt 3-1- 1 v 
h*-/W7 5 3^^LT^-^^6 a fcR— !«■(« 
All) H4«t«i7 0 54rtiU, 

[0 2 16] II:, *Bf*<OHP«*«:a«r-6i:*K 
Si$i7 0-8O^S^k L-ct>«iBi-srt*at*ii7 

0 011 ■««*«*^fc*t?»^tt«J:«R**tXH3e 
«tt(-K^SixT^6o. rt«iftl7 0 0ll ^^^^ 
h*— /^7 5 2(DBB7L*^IIB*?> b^S^< , ^^5? 

v^-^i 5 2t^ic-r5eEFf^ r PSti,x^®^^ 

[0217] ^flS 7 0 2(1 36atE«t 3 a Kf D v 

oTf#^Sg{5^<b7 :f -^^6 a Kfp v oXf*t>*5^^^ 

-/W7 5 1 K«fcSffi3B«ffi9 a irOSaKSra^fT^^ 

< h^-/^7 5 i<Dmmx&=fm&\zLj&&.£ti 

-O>£o mSlaWiltSKW^le 
(co^rt>, av^^ h^— ^7 5 3(wJ:54 J *Sg7 0 
5 £OSi^&fi#l-?T5-<< ^^^^ 5 3CO 
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[0218] ft. *fflJl 7 o 5 fi, ^iWi-St^y^ 

^ h*-/P7 5 2W7 5 3<^8B?Lffi«***^tf J: 5 

W^i6a(l, ^j»Ji7 0 5(^3^^ 

7 5 SfKfifcJsWSaJ^SrWtSiifc^TStuTVBB 

[0 2 19] *l,X*$m<DJ&1&<0»&. rt*a*IK7 
0 0 Mtt, TFT 3 Ot^^-r^/^igcl a ' <0±jj\H$> 
fc*««fcJUW>Bfln«|5 7 0 0 a s6S»t+fe^XV^6. $ 
f)l^4 5 TFT3 0Oft^«l 

a* <0±#&W]qS*Sfc«>t::, 7 0 5 e^-asS: 

tt, ^(ITFT3 0^^/«la' *jBJt5<t 

[0220] Sg 1 -IB 2 6HJfilJ<B^*5^T^ 
a*3ctt^*fflUl7 0 5*MUfitllSa§t7 0-8£ 

#j*rsrtj»at«iii7 o o. Ki$i7 o i , ®mmm 

7 0 2^M«^<l:M6 o L/c^ot, f-^ie 
a"#J:t*MW7 0 5(DMWt LTimS&JR-Cfc 
6A1K^K:^ l*Jj§S«#lgl7 0 0*5J:tF« 

ft««i,7.-0:.2 ^»*H»-fc fc uTf±* .y ^^r&» 

t^LSST i . C r\ W. T a % Mo. P b^Oig 

^i^fifii7 0 2fl. rtiK3K3tl»7 0 o*>^*/u« 
«<la' ±^rco^pa57 0 0 a Sr«3Kt5 t ^5*^ 

l\, **3. R«ft:Bt7 0 1 tCO^Xfi, LTOR^i/ 

a&xxftpmm to s^mm^m^m^^^h 
tx^y >]) ^^m. mm&m7 
o i utHToi^i/y ^ySMtlR^i 

[0 2 2 1 ] *S»6«*lJ:J:tbfi. TO3CUfc»*a*^ 

^«66 a^frw^fife-T^-rer^^j:?). 
g7o KDm^m^mitmm%:n^xhTFT3 o<d 
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otz$> \^ftm&%Wk 7 0 0^mn&7 00 aS:R 
•t^«3g-e*>oTt>s **««7 0 2O*ma>ai&«::j; 
oT-^GOllfjq^ 0 0 a ^«c^§ilfi7 0 2t'I* 
X$Z>(DX\ TFT3 0O*y — *tBfflEfcl»Jh-e#<5a 
[0 2 2 2] (128 SOfcJgflB) H50, 051 

Sr#B8LT*»M^««*^lB^JB2 8»ll:o 

(215 Ifi. 05 Olc&ttS^V*^ h*-/WcJ;5 
0*W*Wrffi0-C*>5, ft, H 5 lKio^-m, 

So 

[0 2 2 3] *^ffi^ffi(Dm«*^S^S*»^^ 

20 2 7HJtji?iiB^«tfra«-e*>5^ *si^a^»^i--5 

6o «£oT\ i5 1 l^*5V>T. HI 4 8%LX$m 

4 9 (S2 7ilfl) £#«O*j***lCttm-(0W 

[0224] *mM<Dmm<Dm&. ms o&x&ms 1 
ir^-r «t 5 1-. 12 Tmm&m t it-<T. ^fiits 7 o 

0' (0 5 0 * 2 /K»Uft-Cj5*-r) itll^i7 0 2• 
m 5 0 * 1 jflC*Bfc-C»i-) fc <0±TM«a* W#M<0R 
1M7 0 1' Srt^atetxv^o £Wcf|Mf\ |& 
30 ■T-ttO*Jfc»7-.0.,0' f4#.JB*.ttfc.=«..X#A h*— /k7, 

5 1 ll^t&e0f^Sffitlt'¥ffi)g^$ixXl^- 

81tS7 0 2' fi x Mi3aMoT#W 
. Sl5^^X-^^6 a i^»o T» tf 6 «|S^^ *SigjB Stt-C 

K:J:<5fGMff 9 a ktDffljt&AmzfTi^K 

h*— /U7 5 10j§HT^ r F^E^^w^$t^TV^6o * 
fcS2 7i»ffiTU ^1*17 0 0' #**BIR& 

LTWiBUT^fca** ^««itii»wti7o 
40 o' na*tt*r»fc*v>t«)"e i b'J:v\ ^ftfrtuz:, 
mmmmm7 a -\tmmmmm7 a -2k<Dm^±mmyt 
AI7 0 0 1 (H***fc-e^-r) &m&wtftt>inx^Za 

[0 2 2 5] ^LX*I«0«i^i^ ±MX#M7 
OOl^Ji, TFT3 0(Dft^fil a' C0±^tr 
^fc5®^c{-7L^O^PaS7 0 0 1 a ^KttfettT^ 
-5c ^fc, $fli7 0 2' TFT30(^ft^ 

50 702b' *mrthtix\,^z> 0 s e>tw0 5 o^-rj: 5 
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121, TFT 3 0<O^-\^;Vm^l a ' <0±Jj%mn£lt 

[0 2 2 6] *HJg^li^jo^Tt> TFTTKlffi' 
1 0±X^fi^t5^Smffi^^^3 a ^v^— ^^6 10 

mi)mbtiz>±x\ iiM7 o i • (Dte&m^mit 

MSrffo 1 1 T F T 3 0 (Of t 1 a ' 7& s 5fe# 

[0 2 2 7]- (12 9^W1) 05 2. HI 5 3 

mmRRxfmMttte^mmm&m^mtzb^frxfr 
i mmmmbmmmx&z>M, ^mmm\^n^x, m 30 

[0229] &MM<Di&m<r>M&, ms 2»xxms 3 

In*-*- J: 5 In, »l^*«llfi^S*D, 7-^i6ai: 
tft 3 o^My-x«i d £-0M<aiftK«riMtt 

t5«§ 3 0 -336S»:*t?>ttT*3fc-r. 7-«6a^ 

■miftlftlKd 1 1. BP H ^»|S3 1 2^Mii-r5^>-^ 

^ K* — /V8 6 ^UTFT3 O^BISy-^fjS 40 

i d\zm.mmwz£tix^z> 0 

[0 2 3 0] fat!7 O-BfcOl^TtfU * 1 SOBKJi . 

BSfti3 0 1" S:^Lt±l«l:*l«3 0 
0" 0 2" ds?gfiKS4xTV>5 

Sl^J6^ffi<oj:5{^S:iS3 o o" «S»3a 

tetc^i-fc^i^ *njfijg«-ett, mtem^fcWfat> 
*<omm\zm&£tixi£n&m\zfflfo£ti&c t\z&9 so 
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m^mitLt ^ titer mm^tmi i a*sRtte>*u 
3oo" *s#H»«i£Bmi&atm 3 1 l^trraM&R 

[0 2 3 1] * Its HI 5 2 {C^ 

5(-> nmL^Wi«^«ii3 0 0" 

^3j:^§fli3 0 2" <^aS£. TFT30^)ft^ 
tK TFT 3 0<7>f -Y^/I^«cl a ' (Dii^M P gP^ 

#j*s*t-o*s. ^s^3oo" tsxxjvg&mm 

3 0 2" (0«*»fttUtt, £*te>2JI<0«ffil::fc fc 

[0232] l^ot, *HJfi*lfi{::J:Hfi, TFT 
r Sffi 1 0 _LT^Siia 3 0 0 " » ttf£»«8i 3 0 

2" **Sj»3 ^J(|6 a^icft:«^m*a-CJKj* 

0 0" ^»*«H*^k'«.lS:fTo 1 1 T F T 3 0 Of- 

[0233] ^ ttmz*nmj&&<Dm&. &mm3 0 

0" *&mtm\^^9 9 h*-/W8 7^1X711 
^UlaHgiUcr^ia^, §ti83 0 0" 

[0 2 3 4] ($3 0Slii) KJitftW L/tJB 1 ~J6 
2 9HJfijgllSfi H *»fti(Of «Y^/v««<oJi«|^y- 
hlS *SE«S*bfc Hix^y- hlOTFT 

SriBi!S*>f yf^fflOTFTt b T fit ;tfct> 5 

KTfc»«*&* 3 o. v $3.i mmtenn.-.mmte 

tStltltf h hI(OT F Ttli^:>/f -^i(o 

T F T <b LtiMt>(Ot?*>5„ 

[0 2 3 5] MS 4 RUM 5 5 Sr#H8 LX*^P^ 

$titzTFTTi'4mu<Dm^<D¥-ffimxbv. 055 

*J^*spiBE«*:»aUlft6U«)-C*5; ^^c. HI 5 
4at;H5 5W^ 1112^^1214 (Sl^JS^ffi) 

[0 2 3 6] 054 ^T^HI 5 5 t^^i" <t 9 i-. *H5E3# 
Hfi-Ctt," ^hA^ hM^5/fy^fflTFT3 
0' iati7 0 '(H1#HR) 
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TFTT^IffilO±X\ ^|3a' frby*- 

«»»±J^ y-h*fe^2 > «r#UT¥SMWH2 1 0 

m#m2 1 0 a<D&ft&7**/ljMZb£tlX^Zo # 
S»i2 10a±CH y-^ll2 0 4 a&t/KK 
ylffi2 0 4b^ t*— *aft6a' tra— IK'^J^-fiA 
IB!) ^^M^TVn^o y-^t»2 0 4 a'RtfK 
Kyfg2 0 4 b £^*#:Ji2 1 o a iwlHl:il*. 10 

2 0 5 b^Jg$ttT*5!9, ^^^/W««c^**g|5(C 
*3W-5M £ *#*2 1 0 a±Kli, ^-r^*«B-r5fe 

£ G KM ^®BI2 0 4 b<0«g|5±{rfi x JHH3|&JRflg2 

1 2£:fr UXS#W^S®^2 o 2 (uiftffficfiO^SS 

B5 4<fl«i»-C*t) **«1£jiVC*5!K JEK 
^tli2 0 2±Mfiv Km^JK2 0 l^Ltgii 

2 0 0 (@$Sftl^ttS) *S«JBSttT^So 20 
X. tfi2 0 0ll BB«*^««rt*^ hy-f^ 

[0 2 3 7] Sf^l7 0-6O±*J3HB*««i'2 0 9 
a' &&U£tlX&*). tli2 0 0^1itffi2 0 9 

a' t(Dm^nmmmmm2 1 6*q»i£*LX^6, s 

IBJ»»I«2 1 6lcmH£tlfr=*l<'* ? h*— /U2 171: 
^tt, [UlStm^ 2 0 9 a ' ^81S«2 0 2i:^ 
SttTs ^Sm«2 0 2fi. lfgB«8Mte£ SttXl^ 
<5 Q ft, *M*«£«xO»$i*#So. : (mk>-^.5,4jf>_t 30 

t> x ft^^SSffi 2 0 2 fi, =i * h *— 2 17 
2 1 7#5SX«a»2 0 0 <fc «9 t^** < SttXl^ 

[0 2 3 8] * IT^HIOM^I^, tflS 2 0 
2{rfi v TFT 3 0' 0)^ir*/^*^±:&t-*>fc5« 
«(-7L^^^P^2 0 2 a j&SRtt^Jh/O^o 40 

[0 2 3 9] Lfc^oX, J: tttf, TFT 

0±X^S^2 0 ORtJ5**mffi2 02$: 
*S«6 3 a ' &6 a ' JcirftrWtwfiiaX^-r 

0 1 (:7KifcM^fToT t T F T 3 0 ' CO^" 

[0 2 4 0] (131 mffiJ&m HI 5 6 RtfH 5 



®^©n^5^sttfcTFTr u^rss^pj*^ 

sPffiHlXfotK HI 5 7tt\ HI 5 6 m*3tt5=i>'^^ 

«ffiS:^-ria*w*»rffiiax-*)So ft. 057^^ 

L#)Xfc£ 0 Sfc, 1^5 6&OT5 7iC*3V>X, HI 5 4 
Jttfl8 5 5 (S3 0»l) fc*3i(0»*S*t21»fRl 

[0 24 1] HI 5 6 5 7 ? f£ x *mM& 

«-Ctt. S3 0*Mfi:it^X f«tt7 0 (Hi 

?5^&^§iiS2 o 2* (mmm^^smfiix hi 
5 6*i ^«j»x^-r) tm&zti. Tw<omw&frh 

^h7^ ^^SS 2 00' m&ttiLW&MW&s 
m 5 6 4>iKi»X^-r) J&3»J*S;ft/tl^6o ^UX. ®lSi 
112 0 9 a' ^^11^2 0 2' «\ JiPfQ&&JK2 

1 et^BflaSttfc^v^^ h*-/V2 1 7' ^Ltg 

jRSttx. Miii2 0 2' ^®^mfiimffi^ ^t^5o 

^a««i2 0 2' JlRM6RBt2 1 2fcBfl?L£ 
ftfc^ h*— yW2 1 3' £:^LXTFT3 0' O 

KK^1S2 0 4 bfclg^£*V0^6a 
[0242] ft. HI56 <t 5 t-. ^fii& 2 0 0' 

f*. y-^l!2 0 4 a, £3GR3-a a d^55HJUy 
— htiWKW yfg2 0 4 b^®5Wi^f, 
a ' 4:85 J: 5 K:#lB*«fcBI 5 6*±ffillc 

UX, M^$fHi2'0 2 ' -f*5*c*;- HI 5 ■6*±«lt- 

vt\t) j&j8.ztix^z> 0 *<Di&(Dmj&fco^xn. ms 
[0243] * L,x*mM<nj&m<om&. ®mm 2 0 

0' (Cfi N TFT 3 0' <D^^^;is<mt&(n±Jj\^$btiZ> 

mm^n^<omnU2 0 0 a • dswte>nxv>s„ 

[0 2 4 4] Ifc^oX, *Hlfi»l»t-J:tttf. TFT 
7WI«10±T^ii2 0 0' W^tSS2 0 
2' Sr*aE3»3a' ^7-^6 8' ^^Wt-SiaX 

2 0 1 (Dffitim |C**ft«a*rfTo X t T F T 3 
0' (Df -r ^ i t'T F T 

[0 2 4 5] $ bi^mmmmx^ tft3c , * 

2 0 0' ^ftLTV>5(Dt% §Ili2 0 2' 
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t, *^f±*3H»3a' ^I6a' n*5ttS«tiC 

f Bds*f ^ y>/lcj: ?)Stlg2 o 2' (HK 

»b»«« 2 09a'i ^aaewsratf-rr £ f*ftv^> 
-e^nflj-cfcSo tit, roj: 5(-«^-rttf^> 
;yxy ^^««©fc»te, »iJSRgiffi3&jffi2 1 2£n:< 

[0 2 4 6] (mft%^*a£fflft/ft) W-bO «£ 5 K 

SrH 5 8 Rt^B 5 9 UtRWtSo 158 

f4. TFTT^StRl 0SrtO±^MStifc#»* 

5 9(4, mSSCDH-H' BFrMUj-CfrSo 
[0 2 4 7] 1^5 . 8lw*3^T, TFTTKSSlO^) 

0. *<artffllw4MTL-C\ pfttX9««l 0 atf)/^i2£ 

-/^5 2 0>*HK«)«gcfcf3U 7*-*^6 a dlltfgrff-^ 
*M^^^^^W»r-5rtlci«9'7 f "-^*6 a£r 20 

1 0 2^TFTTl/-fISl 0 (D—m^fe^Xmi btl 

t§i ^(^J:!9*SJl»3 a £iEfti-S*ffi»^B)III8gl 

0 4^ N r^-ia^Bsrs2iai3i»oTK«i-?>tt-c^ 

ftixoftibtf. j^EMRIbEIK 1 0 4fl>t«^t-Cta 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 
l.This document has been translated by computer. 
So the translation may not reflect the original 
precisely 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



[Claim(s)] 

[Claim l] Two or more scanning line and two or 
more data lines which constituted one substrate of 
the substrates of said couple of the electro-optic 
device with which it comes to pinch an opto 
electronics material, and were formed in the shape 
of a matrix between the substrates of a couple, It 
is the component substrate for electro-optic 
devices which has the thin film transistor 
connected to said scanning line and data line, and 
the pixel electrode connected to this thin film 
transistor. The component substrate for 
electro optic devices characterized by preparing 
opening the field of said thin film transistor which 
hits above a part of channel field at least carried 
out [ opening ] opening to the electric conduction 
film of any one layer at least among the electric 
conduction film by which the laminating was 
carried out above said thin film transistor. 
[Claim 2] The component substrate for 
electrooptic devices according to claim 1 
characterized by preparing the film which has 
protectionfromlight nature above said opening. 
[Claim 3] The component substrate for 
electrooptic devices . according . to claim 2 with ... 
which the film which has said 
protection from light nature is characterized by 
constituting said data line. 

[Claim 4] The pixel potential side capacity 
electrode which is electrically connected to said 
pixel electrode and is made into pixel electrode 
potential, The laminating of the storage 
capacitance which comes to have the fixed 
potential side capacity electrode which opposite 
arrangement is carried out with said pixel 
potential side capacity electrode through a 
dielectric film, and is made into fixed potential is 
carried out above said scanning line. The 
component substrate for electrooptic devices 
given in claim 1 characterized by the thing of said 
pixel potential side capacity electrode and said 
fixed potential side capacity electrode for which 
said opening was prepared in one of electrodes at 
least thru/or any 1 term of 3. 

[Claim 5] The component substrate for 
electrooptic devices according to claim 4 
characterized by preparing said opening in the 
electrode located in an upside among said pixel 



potential side capacity electrode and said fixed 
potential side capacity electrode. 
[Claim 6] The component substrate for 
electrooptic devices according to claim 4 
characterized by preparing said opening in the 
electrode located in the bottom among said pixel 
potential side capacity electrode and said fixed 
potential side capacity electrode. 
[Claim 7] The component substrate for 
electrooptic devices according to claim 4 
characterized by preparing the both sides of said 
pixel potential side capacity electrode and said 
fixed potential side capacity electrode said 
opening. 

[Claim 8] The component substrate for 
electro optic devices given in claim 4 to which said 
fixed potential side capacity electrode is 
characterized by carrying out the laminating 
between said scanning line and said pixel 
potential side capacity electrode in the 
cross-section structure of the component substrate 
concerned thru/or any 1 term of 7. 
[Claim 9] The component substrate for 
electro optic devices given in claim 4 to which said 
fixed potential side capacity electrode is 
characterized by carrying out the laminating 
between said data line and said pixel potential 
side capacity electrode in the cross-section 
structure of the component substrate concerned 
thru/or any 1 term of 7. 

[Claim 10] One side of said pixel potential side 
capacity electrode and said fixed potential side 
capacity electrode is a component substrate for 
electro optic devices according to claim 4 which 
consists of an electrode of the couple which 
pinches- another side from the upper and lower- 
sides, and is characterized by the thing of the 
electrodes of three layers in all for which said 
opening was prepared in the electrode of any one 
layer at least. 

[Claim 11] The component substrate, for 
electrooptic devices according to claim 10 
characterized by said fixed potential side capacity 
electrode consisting of an electrode of the. couple 
which pinches said pixel potential side capacity 
electrode from the upper and lower sides. 
[Claim 12] The component substrate given in 
claim 4 to which they be locate in the lower layer 
of said thin film transistor, and be characterize by 
said thing [ that saw the channel field from said 
substrate side at least, the lower layer 
light-shielding film of wrap conductivity be 
prepared and said fixed potential side capacity 
electrode be connected to said lower layer 
light-shielding film and electric target ] while said 
pixel potential side capacity electrode and said 
fixed potential side capacity electrode both consist 
of island-like electric conduction film thru/or any 1 
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term of 11 for electro-optic devices. 
[Claim 13] The pixel potential side capacity 
electrode which is electrically connected to said 
pixel electrode and is made into pixel electrode 
potential, The laminating of the storage 
capacitance which comes to have the fixed 
potential side capacity electrode which opposite 
arrangement is carried out with said pixel 
potential side capacity electrode through a 
dielectric film, and is made into fixed potential is 
carried out above said data line. The component 
substrate for electro-optic devices given in claim 1 
characterized by the thing of said pixel potential 
side capacity electrode and said fixed potential 
side capacity electrode for which said opening was 
prepared in one of electrodes at least thru/or any 1 
term of 3. 

[Claim 14] The component substrate for 
electro-optic devices according to claim 13 
characterized by said pixel potential side capacity 
electrode consisting of electric conduction film of 
the shape of an island by which it is placed 
between said thin film transistor and said pixel 
inter-electrode. 

[Claim 15] The component substrate for 
electro-optic devices given in claim 1 characterized 
by having prepared the upper light- shielding film 
located above said thin Jilm transistor, and 
preparing said opening in this upper 
light- shielding film thru/or any 1 term of 14. 
[Claim 16] Said opening is a component substrate 
for electrooptic devices given in claim 1 
characterized by being the hole formed in said 
electric conduction film thru/or any 1 term of 15. 
[Claim 17] Said opening is a component substrate 
^for electrooptic devices given in claim 1 
characterized by being notching formed in said 
electric conduction film thru/or any 1 term of 15. 
[Claim 18] The component substrate for 
electro optic devices given in claim 1 characterized 
by said thin film transistor being a thin film 
transistor of the LDD structure where the low 
concentration impurity diffusion field was 
prepared, respectively between said channel fields 
and source fields and between said channel fields 
and drain fields thru/or any 1 term of 17. 
[Claim 19] The component substrate for 
electro optic devices according to claim 18 with 
which the edge of the direction of channel length 
of said opening is characterized by being located 
outside the boundary of said channel field and 
said low concentration impurity diffusion field. 
[Claim 20] The component substrate for 
electro optic devices according to claim 18 with 
which the edge of the direction of channel length 
of said opening is characterized by being located 
outside said low concentration impurity diffusion 
field. 



[Claim 2l] The component substrate for 
electro optic devices according to claim 18 with 
which the edge of the direction of channel length 
of said opening is characterized by being located 
outside said source field or a drain field. 
[Claim 22] The component substrate for 
electro optic devices according to claim 18 to 21 
with which the edge of the channel width direction 
of said opening is characterized by being located 
outside the edge of said channel field. 
[Claim 23] The electro-optic device which carries 
out opposite arrangement of the component 
substrate for electro-optic devices and an opposite 
substrate given in claim 1 thru/or any 1 term of 22, 
' and is characterized by coming to pinch an opto 
electronics material among these substrates. 
[Claim 24] The electro optic device according to 
claim 23 characterized by preparing a 
light- shielding film in the field which hits above 
said thin film transistor on said opposite substrate. 
[Claim 25] Two or more scanning line and two or 
more data lines which constituted one substrate of 
the substrates of said couple of the electro optic 
device with which it comes to pinch an opto 
electronics material, and were formed in the shape 
of a matrix between the substrates of a couple, It 
is the manufacture approach of the component 
substrate for electro-optic devices of having the 
thin film transistor connected to said scanning 
line and data line, and the pixel electrode 
connected to this thin film transistor. The process 
which forms said thin film transistor and said 
scanning line on a substrate, The pixel potential 
side capacity electrode which is electrically 
connected to said pixel electrode and is made into 
pixel electrode potential above ~ said thin -film 
transistor, It comes to have the fixed potential side 
capacity electrode which opposite arrangement is 
carried out with said pixel potential side capacity 
electrode through a dielectric film, and is made 
into fixed potential. Said pixel potential side 
capacity electrode and said fixed potential side 
capacity electrode at least to one of electrodes The 
process in which the field of said thin film 
transistor which hits above a part of channel field 
at least forms the storage capacitance which 
prepared opening which carried out opening 
through an insulator layer, The manufacture 
approach of the component substrate for 
electro optic devices characterized by having the 
process of said thin film transistor which performs 
the hydrogen treating of a channel field at least. 
[Claim 26] The manufacture approach of the 
component substrate for electrooptic devices 
according to claim 25 characterized by forming 
said data line which consists of film which has 
protection-from light nature so that the upper 
part of said opening may be covered after 
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performing said hydrogen treating. 
[Claim 27] The manufacture approach of the 
component substrate for electro -optic devices 
according to claim 25 or 26 characterized by 
forming the near electrode with which said 
opening is not prepared among said pixel potential 
side capacity electrode and said fixed potential 
side capacity electrode by the film which has 
hydrogen permeability, and forming the near 
electrode with which said opening was prepared 
by the film which does not have hydrogen 
permeability 

[Claim 28] The manufacture approach of the 
component substrate for electro-optic devices 
according to claim 27 characterized by using the 
polycrystalline silicon film as film which has said 
hydrogen permeability 

[Claim 29] The manufacture approach of the 
component substrate for electro-optic devices 
according to claim 27 characterized by using a 
metal membrane, the metal silicide film, or the 
polycide film as film which does not have said 
hydrogen permeability 

[Claim 30] The manufacture approach of the 
component substrate for electro-optic devices 
according to claim 27 characterized by performing 
said hydrogen treating before forming this film 
while forming the near electrode with which said 
opening is not prepared among said pixel potential 
side capacity electrode and said fixed potential 
side capacity electrode by the film which does not 
have hydrogen permeability. 

[Claim 31] The manufacture approach of the 
electro optic device characterized by having the 
process which the process which manufactures the 
component substrate for electoroptic devices 
using the manufacture approach of the component 
substrate for electro optic devices a publication, " 
and this component substrate for electro optic 
devices and an opposite substrate are opened 
[ process ] in claim 25 thru/or 30, and 
predetermined spacing is stuck [ process ] on it, 
and makes an opto electronics material pinch 
between a ****** process, and the component 
substrate for these electro-optic devices and an 
opposite substrate. 

[Claim 32] Electronic equipment characterized by 
having an electro optic device according to claim 
23 or 24. 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention 
relates to the configuration of the component 
substrate for electro optic devices using the thin 
film transistor (it is suitably written as TFT Thin 
Film Transistor and the following) by 
polycrystalline silicon as a switching element 



about the component substrate for electro optic 
devices and its manufacture approach, an 
electro-optic device, its manufacture approach, 
and electronic equipment. 
[0002] 

[Description of the Prior Art] Conventionally, if a 
scan signal is supplied to the gate electrode of TFT 
through the scanning line in the electro optic 
device of a active-matrix actuation method using 
TFT, TFT will be made into an ON state and the 
picture signal supplied to the source field of a 
semi conductor layer through the data line will be 
supplied to a pixel electrode through between the 
source-drain concerned of TFT. In order to hold 
farther than the time amount made into this ON 
state the electrical potential difference of each 
picture signal supplied through TFT since only a 
short time is extremely performed for every pixel 
electrode through TFT over a long time, as for 
supply of such a picture signal, it is common to 
each pixel electrode that storage capacitance is 
added (to liquid crystal capacity etc. and 
juxtaposition). 

[0003] Storage capacitance is installed from the 
conductive silicon film which generally constitutes 
the drain field of TFT connected to the pixel 
electrode, including the electrode section by which 
opposite arrangement was carried out through the 
dielectric film, equips the capacity electrode made 
into pixel electrode potential, and this capacity 
electrode with the capacity line made into fixed 
potential, and is constituted. And as for such a 
capacity line, it is common to consist of same 
electric conduction film (for example, conductive 
silicon film) as the scanning line, and to wire 
lining - up side by - side ^ in parallel with— the 
scanning line. 

[0004] By the way, although many silicon thin 
films, such as an amorphous silicon and polish 
recon (polycrystalline silicon), are used for the 
semiconductor layer which constitutes TFT, 
especially by TFT used for the active -matrix 
component substrate of an electro optic device, 
polish recon has come to be used abundantly in 
recent years. For the reason, compared with an 
amorphous silicon, the mobility of a carrier is 
large, for example, the mobility of an amorphous 
silicon is [ polish recon ] 0.3-lcm2/V-sec. The 
mobility of polish recon is 10-100cm2/V-sec to 
being extent. Extent is obtained. Thus, it is 
because it has the advantage that the so-called 
poly-Si TFT has large actuation capacity since the 
mobility of a carrier is large compared with an 
amorphous silicon TFT, and high speed operation 
becomes possible. 

[0005] When using polish recon for a 
semi conductor layer, in the polish recon film 
immediately after membrane formation, a certain 
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amount of crystal defect (dangling bond) usually 
exists. However, if TFT is formed including a 
crystal defect in a semi conductor layer, the 
nonconformity that originate in a crystal defect, 
and the mobility of a carrier falls or the leakage 
current in a TFT OFF state increases will arise. 
[0006] Then, it is made to perform the hydrogen 
treating of the polish recon film in a manufacture 
process as a measure for these problems. A 
hydrogen treating is exposed to the hydrogen 
plasma which generated the substrate in which 
for example, the polish recon film was formed, in 
the low voltage ambient atmosphere, and 
introduces a hydrogen atom into the polish recon 
film. Thereby, since termination processing of the 
dangling bond of a silicon atom is carried out by 
the hydrogen atom, compared with processing 
before, the number of crystal defects can fully be 
reduced. Consequently, improvement in the 
mobility of a carrier and reduction of leakage 
current can be aimed at, and the electrical 
characteristics of TFT can be raised. 
[0007] 

[Problem(s) to be Solved by the Invention] In this 
kind of electro optic device, what pixel numerical 
apertureization is raised for (that is, the opening 
field which display light penetrates is extended in 
each pixel to the non-opening field in each pixel 
which display light does not penetrate) becomes 
important, a general request called 
highdefinitionizing of a display image being 
strong, and, for that, making a pixel pitch detailed. 
[0008] However, according to the above-mentioned 
background technique in which the scanning line 
and a capacity line were wired lining up 
t side-by-side ' in the image -display - field/ the - 

non opening field of each pixel which can wire the 
scanning line and a capacity line becomes narrow 
with a raise in the numerical aperture of a pixel 
[ pitch minutely in this way ]. For this reason, 
there is a trouble that it becomes difficult to give 
sufficient conductivity for to make the storage 
capacitance of sufficient magnitude, the scanning 
line, or a capacity line, so that detailed ization of a 
pixel pitch progresses. And if sufficient storage 
capacitance is not obtained or sufficient 
conductivity for the scanning line or a capacity 
line is not acquired, eventually, the cross talk and 
ghost in a display image will increase, and the 
trouble of carrying out image quality degradation 
will arise. That is, there is a trouble with solution 
difficult for the improvement in image quality that 
such image quality degradation actualizes with a 
raise in the numerical aperture of a pitch 
minutely pixel. 

[0009] Then, these people replaced with arranging 
the scanning line and a capacity line lining up 
side-byside, did the laminating of the capacity 



line through the insulator layer on the scanning 
line, and proposed the electro-optic device which 
had the structure which makes storage 
capacitance in three dimensions above the 
scanning line. Storage capacitance can be 
increased relatively, extending the opening field of 
each pixel according to this structure, attaining 
high numerical aperture ization which is the pixel 
of a detailed pitch, since conductivity sufficient by 
securing sufficient line breadth for the scanning 
line or a capacity line can be given, a cross talk 
and a ghost can be prevented and improvement in 
image quality can be aimed at. 
[0010] However, when it was going to adopt this 
structure, there was a trouble of the following 
[ the field of the above-mentioned hydrogen 
treating ]. If a hydrogen treating is carried out 
before the process which this heat joins when 
'there is a process at which heat about 500 degrees 
C or more joins a substrate, in case storage 
capacitance is formed, the hydrogen omission by 
heat will arise, and the effectiveness of the 
hydrogen treating performed with much trouble 
will not be demonstrated, but TFT properties, 
such as lowering of mobility and buildup of 
leakage current, will change. Moreover, if heat of 
this level is repeatedly added even if it is the 
process which only about 300-degree C heat joins, 
a TFT property will change gradually. From this, 
after a hydrogen treating forms storage 
capacitance, it is necessary to perform it. 
[00 11] However, although a metal membrane is 
well used as an electrode material which 
constitutes storage capacitance, since the metal 
membrane has the property which generally 
cannot penetrate hydrogen easily; if a -metal 
membrane is above TFT, a hydrogen atom cannot 
reach even to the polish recon film of TFT. 
Therefore, the polish recon film will not fully be 
hydrogenated but change of the component 
property resulting from a crystal defect will fully 
be improved. 

[0012] Although explained above as a trouble at 
the time of carrying out the laminating of the 
storage capacitance above the scanning line, when 
the light- shielding film which prevents that 
incidence of the light is carried out to the channel 
field of TFT irrespective of this structure was 
formed above TFT, it had the problem of the same 
kind that the polish recon film could not fully 
hydrogenate by existence of this light- shielding 
film. 

[0013] This invention is made in order to solve an 
above-mentioned trouble, even if various electric 
conduction film exists above TFT, it can perform 
the hydrogen treating of the silicon film 
convenient, and it aims at offering the substrate 
for electro optic devices .which can aim at the 
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property improvement of TFT, and its 
manufacture approach. Moreover, it aims at 
offering the high-definition electro-optic device 
equipped with this substrate for electro-optic 
devices, and its manufacture approach. 
Furthermore, it aims at offering electronic 
equipment equipped with this electro-optic device. 
[0014] 

[Means for Solving the Problem] In order to attain 
the above-mentioned object, the component 
substrate for electro-optic devices of this invention 
Two or more scanning line and two or more data 
lines which constituted one substrate of the 
substrates of the couple of the electro-optic device 
with which it comes to pinch an opto electronics 
material, and were formed in the shape of a 
matrix between the substrates of a couple, It is the 
component substrate for electro-optic devices 
which has the thin film transistor connected to the 
scanning line and the data line, and the pixel 
electrode connected to the thin film transistor. It is 
characterized by preparing opening the field of a 
thin film transistor which hits above a part of 
channel field at least carried out [ opening ] 
opening to the electric conduction film of any one 
layer at least among the electric conduction film 
by which the laminating was carried out above the 
thin film transistor. 

[0015] Since opening the field which hits the 
electric conduction film of any one layer at least 
among the electric conduction film of the TFT 
upper part in a part of channel field carried out 
[ opening ] opening is prepared according to the 
component substrate for electro-optic devices of 
this invention, a hydrogen atom arrives at the 
" channel field of -TFT through this -opening,- and * 
since hydrogenation of the channel field of a 
semi conductor layer where the property change 
by the crystal defect appears most notably is fully 
made, a TFT property is fully improvable. 
[0016] Moreover, when two or more electric 
conduction film exists, whether opening is 
prepared in which electric conduction film should 
just choose suitably with the hydrogen 
permeability of the electric conduction film. 
Although a doped polysilicon film, a metal 
membrane, the metal silicide film, the polycide 
film, etc. are well used for this kind of component 
substrate as electric conduction film, a doped 
polysilicon film is film which is comparatively easy 
to penetrate hydrogen, and a metal membrane, 
the metal silicide film, the polycide film, etc. are 
film which cannot penetrate hydrogen easily. 
Therefore, what is necessary is just to decide 
whether prepare opening in each film in a 
component substrate according to the class of 
electric conduction film chosen from other factors, 
such as conductivity and protection from light 



nature. In addition, on these descriptions, the film 
which cannot penetrate hydrogen, such as 
"hydrogen permeability film", a call, a metal 
membrane and the metal silicide film, and 
polycide film, for the film which is easy to 
penetrate hydrogen like a doped polysilicon for 
convenience easily is called the "hydrogen 
non-permeability film." 

[0017] In the configuration of above-mentioned 
this invention, it is desirable to prepare the film 
which has protection-fronrlight nature above said 
opening. 

[0018] In this invention, opening is prepared in 
the electric conduction film of the part equivalent 
to the channel field of the TFT upper part. Since 
optical leakage current will arise if light carries 
out incidence to this part while it is the part where 
the effectiveness of a hydrogen treating is the 
largest, a channel field is also the part which 
wants to intercept light most. However, in this 
invention, if the film which has 
protection from -light nature is prepared above 
opening so that this part may be covered since 
opening is prepared in this part, it can prevent 
that incidence of the light is carried out to the 
channel field of TFT, and the adverse effect of 
optical leakage current can be stopped. 
[0019] For example, the data line can be operated 
among the components of a component substrate 
as film which has said protectionfrom-light 
nature. 

[0020] Although a metal membrane is well used as 
a component of the data line, though opening was 
formed in other electric conduction film between 
TFT and the data line when arranging the data 
line above the channel field of TFT in that -case; 
the channel field of TFT can be shaded with the 
data line. Therefore, not using other 
light- shielding films for shading opening, a 
manufacture process does not become complicated. 
[0021] The storage capacitance which has the 
pixel potential side capacity electrode which is 
electrically connected to a pixel electrode besides 
the component of the above-mentioned component 
substrate, and is made into pixel electrode 
potential, and the fixed potential side capacity 
electrode which opposite arrangement is carried 
out with a pixel potential side capacity electrode 
through a dielectric film, and is made into fixed 
potential may be added. And what is necessary is 
just to prepare said opening in one of electrodes, 
even if there are few pixel potential side capacity 
electrodes and fixed potential side capacity 
electrodes when the laminating of the storage 
capacitance is carried out above the scanning line. 
[0022] Storage capacitance can be increased 
relatively extending the opening field of each pixel, 
since the laminating of the storage capacitance is 
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carried out above the scanning line according to 
this configuration, attaining high numerical 
apertureization which is the pixel of a detailed 
pitch, since conductivity sufficient by securing 
sufficient line breadth for the scanning line or a 
capacity line can be given, a cross talk and a ghost 
can be prevented and improvement in image 
quality can be aimed at. By opening having been 
prepared in the pixel potential side capacity 
electrode or the fixed potential side capacity 
electrode at it and coincidence, since 
hydrogenation of the channel field of a 
semi conductor layer is fully made even if it is 
after storage capacitance formation, a TFT 
property is fully improvable. 

[0023] Said opening may be prepared in the 
electrode located in an upside among a pixel 
potential side capacity electrode and a fixed 
potential side capacity electrode. In that case, the 
film of hydrogen nontransparent nature can be 
used as a component of an upper electrode. On the 
contrary, said opening may be prepared in the 
electrode located in the bottom. In that case, the 
film of hydrogen nontransparent nature can be 
used as a component of a lower electrode. 
Moreover, said opening may be prepared for the 
both sides of a pixel potential side capacity 
electrode and a fixed potential side capacity 
electrode. In that case, the film of hydrogen 
nontransparent nature can be used for both 
electrodes. Conversely, as long as it says, the 
electrode of the side which does not prepare 
opening may be constituted from film of hydrogen 
permeability, but even when using the film of 
hydrogen permeability, the effectiveness of 
hydrogenation- can " be raised 1 more by preparing 
opening. 

[0024] Moreover, the configuration which carries 
out the laminating of the fixed potential side 
capacity electrode between the scanning line and a 
pixel potential side capacity electrode in the 
cross- section structure of the component substrate 
concerned is employable. 

[0025] According to this configuration, between 
the pixel potential side capacity electrodes and the 
scanning lines which are made into pixel electrode 
potential Since the laminating of the fixed 
potential side capacity electrode made into fixed 
potential is carried out, the potential fluctuation 
in a pixel potential side capacity electrode Having 
an adverse effect on the scanning line by capacity 
coupling (the potential fluctuation in the scanning 
line having an adverse effect on a pixel potential 
side capacity electrode by capacity coupling 
further) is lost. Since image quality degradation 
by adoption of the structure of building the 
storage capacitance concerned in piles to the 
scanning line can be reduced, it is advantageous. 



[0026] However, a pixel potential side capacity 
electrode is able to adopt the structure by which a 
laminating is carried out to the side near 
[ electrode / fixed potential side capacity ] the 
scanning line. In this case, if the thickness of the 
interlayer insulation film which intervenes 
between a pixel potential side capacity electrode 
and the scanning line is set up more thickly than 
constant value, reduction will become possible in 
practical semantics about the adverse effect by 
capacity coupling between both. Namely, what is 
necessary is just to set up the thickness of the 
interlayer insulation film between both so that it 
may be made small [ to extent which can disregard 
capacity coupling between both on an equipment 
specification according to simulation etc. ] 
experimentally and experientially in this case. 
[0027] Moreover, the configuration which carries 
out the laminating of the fixed potential side 
capacity electrode between the data line and a 
pixel potential side capacity electrode in the 
cross-section structure of the component substrate 
concerned is also employable. 

[0028] According to this configuration, between 
the pixel potential side capacity electrodes and the 
data lines which are made into pixel electrode 
potential Since the laminating of the fixed 
potential side capacity electrode made into fixed 
potential is carried out, the potential fluctuation 
in a pixel potential side capacity electrode Having 
an adverse effect on the data line by capacity 
coupling (the potential fluctuation in the data line 
having an adverse effect on a pixel potential side 
capacity electrode by capacity coupling further) is 
lost. Since image quality degradation by adoption 
of- - the structure • of -building the- storage 
capacitance concerned in piles to the data line can 
be reduced, it is advantageous. Arid since 
laminating formation of the storage capacitance is 
carried out also to the field which laps not only 
with a field but with the data line which laps with 
the scanning line according to this configuration, 
much more buildup of storage capacitance can be 
aimed at. 

[0029] However, a pixel potential side capacity 
electrode is able to adopt the structure by which a 
laminating is carried out to the side near 
[ electrode / fixed potential side capacity ] the data 
line. In this case, if the thickness of the interlayer 
insulation film which intervenes between a pixel 
potential side capacity electrode and the data line 
is set up more thickly than constant value, 
reduction will become possible in practical 
semantics about the adverse effect by capacity 
coupling between both. Namely, what is necessary 
is just to set up the thickness of the interlayer 
insulation film between both so that it may be 
made small [ to extent which can disregard 
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capacity coupling between both on an equipment 
specification according to simulation etc. ] 
experimentally and experientially in this case. 
[0030] In the configuration of the component 
substrate for electro-optic devices of this invention, 
one side of a pixel potential side capacity electrode 
and a fixed potential side capacity electrode can be 
constituted from an electrode of the couple which 
pinches another side from the upper and lower 
sides, and can also be considered as the 
configuration of the electrodes of three layers in 
all which prepares opening in the electrode of any 
one layer at least. 

[0031] According to this configuration, since it 
consists of an electrode of the couple which 
pinches another side from the upper and lower 
sides, either a pixel potential side capacity 
electrode or a fixed potential side capacity 
electrode becomes possible [ building big storage 
capacitance with the same area on a substrate ]. 
[0032] It is desirable to constitute a fixed potential 
side capacity electrode from an electrode of the 
couple which pinches a pixel potential side 
capacity electrode from the upper and lower sides 
especially. 

[0033] According to this configuration, the pixel 
potential side capacity electrode made into pixel 
electrode potential Since it is pinched from the 
upper and lower sides with the electrode of the 
couple which constitutes the fixed potential side 
capacity electrode made into fixed potential The 
potential fluctuation in a pixel potential side 
capacity electrode has an adverse effect on other 
scanning lines and data lines by capacity coupling 
(further). Since what the potential fluctuation in 
the scanning line or the data line has an adverse 
effect for on a pixel potential side capacity 
electrode by capacity coupling can reduce image 
quality degradation by adoption of the structure of 
it being lost and building the storage capacitance 
concerned in piles to the scanning fine, it is 
advantageous. 

[0034] Moreover, in the configuration of this 
invention, while both constituting a pixel potential 
side capacity electrode and a fixed potential side 
capacity electrode from islandlike electric 
conduction film, it can be located in the lower 
layer of a thin film transistor, a channel field can 
be seen from a substrate side at least, the lower 
layer light- shielding film of wrap conductivity can 
be prepared, and the configuration which connects 
a fixed potential side capacity electrode to a lower 
layer light- shielding film and an electric target 
can be adopted. 

[0035] According to this configuration, a lower 
layer light- shielding film can function also as 
wiring which supplies fixed potential to a fixed 
potential side capacity electrode in addition to an 



original protection from light function, and can 
make a fixed potential side capacity electrode 
fixed potential certainly for every pixel. 
[0036] The pixel potential side capacity electrode 
which other component substrates for electro-optic 
devices of this invention are electrically connected 
to a pixel electrode, and is made into pixel 
electrode potential, The laminating of the storage 
capacitance which comes to have the fixed 
potential side capacity electrode which opposite 
arrangement is carried out with a pixel potential 
side capacity electrode through a dielectric film, 
and is made into fixed potential is carried out 
above the data line, and it is characterized by the 
thing of a pixel potential side capacity electrode 
and a fixed potential side capacity electrode for 
which opening was prepared in one of electrodes 
at least. In this case, the reliance of a pixel 
potential side capacity electrode is also good by 
the electric conduction film of the shape of an 
island placed between a thin film transistor and 
pixel inter-electrode. 

[0037] Storage capacitance can be increased 
relatively, extending the opening field of each pixel, 
since the laminating of the storage capacitance is 
carried out above the data line according to this 
configuration, attaining high numerical 
apertureization which is the pixel of a detailed 
pitch, since conductivity sufficient by securing 
sufficient line breadth for the scanning line or a 
capacity line can be given, a cross talk and a ghost 
can be prevented and improvement in image 
quality can be aimed at. Since hydrogenation of 
the channel field of a semi conductor layer is fully 
made by opening having been prepared in the 
pixel potential side capacity electrode or the- fixed- 
potential side capacity electrode at it and 
coincidence, a TFT property is fully improvable. 
[0038] Moreover, this invention can also apply the 
configuration which prepares opening to this 
upper light- shielding film, when the upper 
light- shielding film is prepared above a thin film 
transistor besides [ which prepares opening in the 
pixel potential side capacity electrode which 
constitutes the storage capacitance mentioned 
above or a fixed potential side capacity electrode ] 
a configuration. 

[0039] Also in this configuration, since a hydrogen 
atom arrives at the channel field of TFT through 
opening of the upper light- shielding film and 
hydrogenation of the channel field of a 
semi conductor layer with the most remarkable 
property degradation by the crystal defect is fully 
made, a TFT property is fully improvable. 
[0040] As a concrete gestalt of said opening, you 
may be the hole formed in the electric conduction 
film, and may be notching formed in the electric 
conduction film. 
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[0041] Moreover, when said thin film transistor is 
the so-called thin film transistor of the LDD 
(Lightly Doped Drain) structure where the low 
concentration impurity diffusion field was 
prepared, respectively between a channel field and 
a source field and between the channel field and 
the drain field, improvement in a TFT property 
such as reduction of leakage current and 
improvement in pressure-proofing between 
source drains, can be aimed at by having adopted 
LDD structure. 

[0042] When using this kind of thin film transistor, 
it is desirable to locate the edge of the direction of 
channel length of said opening outside the 
boundary of a channel field and a low 
concentration impurity diffusion field. 
[0043] Generally, in a channel field and a low 
concentration impurity diffusion field, since the 
band gap of the component of each field is large, 
there is a possibility that the effect of a crystal 
defect may become larger than other parts. 
However, since the crystal defect which exists in 
the part of the boundary of a channel field and a 
low concentration impurity diffusion field can be 
hydrogenated according to this configuration, 
leakage current can fully be reduced. 
[0044] Moreover, if the edge of the direction of 
channel length of said opening is extended outside 
a low concentration impurity diffusion field, since 
the crystal defect which exists in a low 
concentration impurity diffusion field can also be 
hydrogenated, leakage current can more fully be 
reduced. 

[0045] Furthermore, if the edge of the direction of 
channel length of said opening is extended outside 
: : a" source field ^or^a drain field; since the crystal 
defect which exists in a source field or a drain field 
can also be hydrogenated, in addition to reduction 
of leakage current, the sheet resistance of a 
semi-conductor layer and contact resistance can 
be reduced. 

[0046] Moreover, also about the channel width 
direction of said opening, if a verge of opening is 
located outside the edge of a channel field, 
hydrogenation will more fully be made and the 
effectiveness of leakage current reduction will 
increase. 

[0047] The electro-optic device of this invention 
carries out opposite arrangement of the 
component substrate for electro-optic devices and 
opposite substrate of above-mentioned this 
invention, and is characterized by coming to pinch 
an opto electronics material among these 
substrates. 

[0048] According to the electro-optic device of this 
invention, the high electro-optic device of image 
quality can be obtained by having had the 
component substrate for electro-optic devices of 



above-mentioned this invention. 
[0049] Since opening is in the electric conduction 
film of the part equivalent to the channel field of 
the TFT upper part in the component substrate for 
electro-optic devices of this invention as 
mentioned above, a possibility that light may 
carry out incidence is in a channel field. Then, if a 
light- shielding film will be prepared in the field 
which hits above the thin film transistor on an 
opposite substrate even if there is no film which 
shades this part in a component substrate side, it 
can prevent that incidence of the light is carried 
out to TFT, and the adverse effect of optical 
leakage current can be stopped. 
[0050] The manufacture approach of the 
component substrate for electro-optic devices of 
this invention Two or more scanning line and two 
or more data lines which constituted one substrate 
of the substrates of said couple of the electro-optic 
device with which it comes to pinch an opto 
electronics material, and were formed in the shape 
of a matrix between the substrates of a couple, 
The process which is the manufacture approach of 
the component substrate for electro-optic devices 
of having the thin film transistor connected to the 
scanning line and the data line, and the pixel 
electrode connected to the thin film transistor, and 
forms a thin film transistor and the scanning line 
on a substrate, The pixel potential side capacity 
electrode which is electrically connected to a pixel 
electrode and is made into pixel electrode 
potential above a thin film transistor, It comes to 
have the fixed potential side capacity electrode 
which opposite arrangement is carried out with a 
pixel potential side capacity electrode through a 
dielectric" film, and is -made into -fixed -potential. 
The process at which the field of a thin film 
transistor which hits above a part of channel field 
at least forms in one of electrodes at least the 
storage capacitance which prepared opening of a 
pixel potential side capacity electrode and a fixed 
potential side capacity electrode which carried out 
opening through an insulator layer, It is 
characterized by having the process of a thin film 
transistor which performs the hydrogen treating 
of a channel field at least. 

[0051] Since according to the manufacture 
approach of the component substrate for 
electro-optic devices of this invention a hydrogen 
atom can arrive at the channel field of TFT and 
can hydrogenate the channel field of a 
semi conductor layer convenient through opening 
of a pixel potential side capacity electrode and a 
fixed potential side capacity electrode prepared in 
one of electrodes at least, the component substrate 
for electro-optic devices of above-mentioned this 
invention excellent in the TFT property is 
realizable. 
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[0052] Moreover, after performing a hydrogen 
treating, it is desirable to form the data line which 
consists of film which has protection from light 
nature so that the upper part of said opening may 
be covered. 

[0053] Though opening was formed in other 
electric conduction film between TFT and the data 
line according to this configuration, the channel 
field of TFT can be shaded with the data line. 
Therefore, not using other light- shielding films for 
shading opening, a manufacture process does not 
become complicated. 

[0054] It is desirable to form the near electrode 
with which opening is not prepared among the 
pixel potential side capacity electrode and the 
fixed potential side capacity electrode by the film 
of hydrogen permeability, and to form the near 
electrode with which opening was prepared by the 
film of hydrogen nontransparent nature. Or when 
the near electrode with which opening is not 
prepared is formed by the film of hydrogen 
nontransparent nature, it is desirable to perform a 
hydrogen treating on the preceding paragraph 
story which forms the hydrogen non-permeability 
film as sequence of a process. However, even if it 
performs a hydrogen treating later actually, a 
certain amount of hydrogenation advances by 
diffusion from a pattern perimeter. 
[0055] Moreover, the manufacture approach of the 
electro optic device of this invention is 
characterized by having the process which the 
process which manufactures the component 
substrate for electro-optic devices using the 
manufacture approach of the component substrate 
for electro optic devices of above-mentioned this 
invention, and the~ - component substrate for 
electro optic devices and an opposite substrate are 
opened [ process I, and predetermined spacing is 
stuck [ process ], and makes an opto electronics 
material pinch between a ****** process, and the 
component substrate for these electrooptic 
devices and an opposite substrate. 
[0056] According to this approach, the 
high- definition electro optic device concerning this 
invention can be manufactured easily. 
[0057] The electronic equipment of this invention 
is characterized by having the electro optic device 
of above-mentioned this invention. According to 
this invention, the electronic equipment which has 
a high -definition display is realizable. 
[0058] 

[Embodiment of the Invention] Hereafter, the 
gestalt of operation of this invention is explained 
based on a drawing. Each following operation 
gestalt applies the electro-optic device of this 
invention to liquid crystal equipment. 
[0059] The configuration of the electro optic device 
in the 1st operation gestalt of [1st operation 



gestalt] this invention is explained with reference 
to drawing 3 from drawing 1 . Drawing 1 is equal 
circuits, such as various components in two or 
more pixels formed in the shape of [ which 
constitutes the image display field of an 
electro-optic device ] a matrix, and wiring. The top 
view of two or more pixel groups where the TFT 
array substrate with which, as for drawing 2 , the 
data line, the scanning line, a pixel electrode, etc. 
were formed adjoins each other, and drawing 3 are 
the enlarged drawings of a TFT part, and drawing 
4 is the A-A' sectional view of drawing 2 . In 
addition, in order to make each class and each 
part material into the magnitude of extent which 
can be recognized on a drawing, contraction scales 
are made to have differed for each class or every 
each part material in all the following drawings. 
[0060] In drawing 1 , TFT30 for two or more pixels 
formed in the shape of [ which constitutes the 
image display field of the electro-optic device in 
this operation gestalt ] a matrix to control pixel 
electrode 9a and the pixel electrode 9a concerned 
is formed, and data-line 6a to which a picture 
signal is supplied is electrically connected to the 
source concerned of TFT30. The picture signals Si, 
S2, --, Sn written in data-line 6a may be supplied 
to line sequential, and you may make it supply 
them to this order for every group to two or more 
data-line 6a which adjoin each other. Moreover, 
scanning-line 3a is electrically connected to the 
gate of TFT30, and it consists of predetermined 
timing so that the scan signals Gl, G2, --, Gm may 
be impressed to scanning-line 3a in pulse line 
sequential at this order. It connects with the drain 
of TFT30 electrically, and pixel electrode 9a writes 
in the picture signals Si, 82----, Sn supplied- from 
data-line 6a in TFT30 which , is a switching 
element when only a fixed period closes the switch 
to predetermined timing. Fixed period 
maintenance of the picture signals Si, S2, ■-, Sn of 
the predetermined level written in liquid crystal 
as an example of electrooptic material through 
pixel electrode 9a is carried out between the 
counterelectrodes (it mentions later) formed in the 
opposite substrate (it mentions later). When the 
orientation and order of molecular association 
change with the voltage levels impressed, liquid 
crystal modulates light and enables a gradation 
display. According to the electrical potential 
difference impressed when it was in no MARI 
White mode, the amount of transmitted lights of 
incident light decreases, if it is in NOMA reeve 
rack mode, according to the impressed electrical 
potential difference, the amount of transmitted 
lights of incident light will increase, and light with 
the contrast according to a picture signal will 
carry out outgoing radiation from an electro optic 
device as a whole. Here, in order to prevent the 
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held picture signal leaking, storage capacitance 70 
is added to the liquid crystal capacity and 
juxtaposition which are formed between pixel 
electrode 9a and a counterelectrode. Storage 
capacitance 70 is formed through the dielectric 
film between the drain of TFT30, and the capacity 
line 300 which supplies constant potential. 
[0061] In drawing 2 and drawing 3 , on the TFT 
array substrate (component substrate for 
electro optic devices) of an electro-optic device, two 
or more transparent pixel electrode 9a (the profile 
is shown by dotted-line section 9a0 is prepared in 
the shape of a matrix, and data-line 6a and 
scanning-line 3a are prepared respectively along 
the boundary of pixel electrode 9a in every 
direction. 

[0062] Moreover, scanning-line 3a is arranged so 
that the bottom of drawing Nakamigi may counter 
channel field la' shown in the slash field of ** 
among semi conductor layer la, and scanning-line 
3a functions as a gate electrode. Thus, TFT30 for 
pixel switching by which opposite arrangement of 
the scanning-line 3a was carried out as a gate 
electrode is formed in the crossing part of 
scanning-line 3a and data-line 6a at channel field 
la', respectively. 

[0063] With this operation gestalt, the capacity 
line 300 (fixed potential side capacity electrode) is 
formed in the formation field of scanning-line 3a 
in piles, as the thick wire in drawing showed. 
Among the main track section extended along 
with scanning-line 3a, and drawing 2 and drawing 
3 , the lobe which projected up along with 
data-line 6a, respectively from the each place 
which intersects data-line 6a, and the part 
corresponding -to' a- contact hole 84 were slightly 
narrow, and were narrow, and the capacity line 
300 is more specifically equipped with the section. 
The capacity line 300 consists of electric 
conduction film of hydrogen nontransparent 
nature, such as a multilayer which carried out the 
laminating of a metal simple substance, an alloy, 
metal silicide, a polycide, and these, containing at 
least one of refractory metals, such as Ti 
(titanium), Cr (chromium), W (tungsten), Ta 
(tantalum), Mo (molybdenum), and Pb (lead). 
[0064] As shown in drawing 2 - drawing 4 , 
data-line 6a is electrically connected to Id of high 
concentration source fields by relaying the 
junction layer 303 among semi conductor layer JLa 
which consists of polish recon film through contact 
holes 81 and 82. On the other hand, pixel electrode 
9a is electrically connected to high concentration 
drain field le among semi conductor layer la 
through contact holes 83 and 84 by using the 
capacity electrode 302 (a pixel potential side 
capacity electrode, drawing 2 , and the dashed line 
in drawing 3 showing) which consists of the same 



film as the junction layer 303 as a junction layer. 
[0065] Thus, avoiding the technical difficulty 
which connects between both in one contact hole, 
even if the distance between layers between pixel 
electrode 9a and semi -conductor layer la which 
constitutes TFT30 is long to about lOOOnm by 
using the capacity electrode 302 as a junction 
layer, between both can be connected 
comparatively good in two in- series contact holes 
83 and 84 of a minor diameter, and it becomes 
possible to raise a pixel numerical aperture. If 
such a junction layer is used especially, etching at 
the time of contact hole puncturing will run, and it 
will be useful also to prevention. Between both is 
comparatively connectable good in two in series 
contact holes 81 and 82 of a minor diameter, 
avoiding the technical difficulty which connects 
between both in one contact hole, even if similarly 
the distance between layers between data-line 6a 
and semi-conductor layer la which constitutes 
TFT30 is long by using the junction layer 303. In 
the case of the gestalt of this operation, the 
capacity electrode 302 and the junction layer 303 
consist of electric conduction film of hydrogen 
permeability like a doped poly silicon film. 
Thickness of the capacity electrode 302 and the 
junction layer 303 is set to about 50-500nm. 
[0066] the field which laps with field and data-line 
6a which sees superficially and laps with 
scanning-line 3a by carrying out opposite 
arrangement of the capacity electrode 302 and the 
capacity line 300 through a dielectric film 301 as 
shown in drawing 2 - drawing 4 - storage 
capacitance 70 (refer to drawing 1 ) - an example 
- storage capacitance 70- 1 is built. 
[0067] That is, under trie-field of data- line 6a, the 
capacity line 300 has the lobe projected so that the 
capacity electrode 302 may be covered; and is 
formed in the shape of a ctenidium while it is 
prolonged so that scanning-line 3a may be covered. 
The capacity electrode 302 forms the island-like 
capacity electrode of the shape of L character 
which one side is prolonged from the intersection 
of scanning-line 3a and data-line 6a along with 
the lobe of the capacity line 300 under the field of 
data-line 6a, and is prolonged to near [ which 
adjoins along with the capacity line 300 which has 
another side on the field of scanning-line 3a ] the 
data-line 6a. And storage capacitance 70- 1 is 
formed in the field in which the L character-like 
capacity electrode 302 laps with the capacity line 
300 through a dielectric film 301. 
[0068] It connects with pixel electrode 9a in the 
contact hole 84 (connecting with high 
concentration drain field le simultaneously in the 
contact hole 83), and let the capacity electrode 302 
which is one capacity electrode of storage 
capacitance 70- 1 be pixel electrode potential. 
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[0069] It is installed in the perimeter from the 
image display field where pixel electrode 9a has 
been arranged, it connects with the constant 
source of potential, and an electric target, and let 
the capacity line 300 containing the capacity 
electrode of another side of storage capacitance 
70-1 be fixed potential. The constant source of 
potential of a positive supply or a negative supply 
supplied to the data-line actuation circuit (it 
mentions later) which controls the sampling 
circuit which supplies the scanning-line actuation 
circuit (it mentions later) and picture signal for 
supplying the scan signal for driving TFT30 to 
scanning-line 3a as a constant source of potential 
to data-line 6a is sufficient, and the constant 
potential supplied to an opposite substrate is also 
available. 

[0070] In the gestalt of this operation, opening 
300a is prepared in the field which hits the 
capacity line 300 above channel field la* (it 
mentions later) of TFT30. This opening 300a is a 
hole which penetrates the capacity line 300 in the 
direction of thickness, as shown in drawing 3 , the 
edge of the direction of channel length of opening 
300a (sense of the arrow head shown with Sign L) 
is located in the interior of channel field la', and 
the edge of the channel width direction (sense of 
the arrow head shown with Sign W) is located in 
the outside of channel field la'. That is, in the 
example of the gestalt of this operation, opening 
300a carries out opening of a part of channel field 
la'. 

[0071] The dielectric film 301 of storage 
capacitance 70- 1 consists of silicon oxide film, such 
as comparatively thin HTO film 
(high" temperature-oxidation -silicon film) of -about * 
5-200nm of thickness, and LTO film 
(low- temperature -oxidation silicon film), or a 
silicon nitride film. As long as the dependability of 
thickness is fully acquired from a viewpoint which 
increases storage capacitance 70- 1, a dielectric 
film 301 is so good that it is thin. 
[0072] As shown in drawing 4 , the electro-optic 
device is equipped with the transparent TFT array 
substrate 10 and the transparent opposite 
substrate 20 by which opposite arrangement is 
carried out at this. The TFT array substrate 10 
consists of for example, a quartz substrate, a glass 
substrate, and a silicon substrate, and the 
opposite substrate 20 consists of a glass substrate 
or a quartz substrate. Pixel electrode 9a is 
prepared in the TFT array substrate 10, and the 
orientation film 16 with which predetermined 
orientation processing of rubbing processing etc. 
was performed is formed in the upside. Pixel 
electrode 9a consists of transparent conductive 
film, such as for example, ITO (Indium Tin Oxide) 
film. Moreover, the orientation film 16 consists of 



organic film, such as for example, polyimide film. 
[0073] On the other hand, the counterelectrode 21 
is formed in the opposite substrate 20 over the 
whole surface, and the orientation film 22 with 
which predetermined orientation processing of 
rubbing processing etc. was performed is formed 
in the bottom. A counterelectrode 21 consists of 
transparent conductive film, such as for example, 
ITO film. Moreover, the orientation film 22 
consists of organic film, such as polyimide film. 
[0074] TFT30 for pixel switching which carries out 
switching control of each pixel electrode 9a is 
formed in the location which adjoins each pixel 
electrode 9a at the TFT array substrate 10. 
[0075] You may make it form a light- shielding film 
23, as further shown in the opposite substrate 20 
at drawing 4 *. By taking such a configuration, 
incident light does not invade into channel field 
la' of semi conductor layer la of TFT30 for pixel 
switching, low concentration source field lb, and 
low concentration drain field lc from the opposite 
substrate 20 side, furthermore, the field where 
incident light is irradiated to a Ugh t- shielding film 
23 - high - it serves to prevent the temperature 
rise of an electro-optic device by forming by the 
film [****]. 

[0076] Moreover, with this operation gestalt, 
although the capacity fine 300 is the film of 
protection from light nature, such as a refractory 
metal, metal silicide, and a polycide, while the 
capacity electrode 302 located in the channel field 
la' upper part of TFT30 is formed by the doped 
polysilicon and light is penetrated to some extent, 
opening 300a is formed. However, data-line 6a is 
arranged above storage capacitance 70- 1, and 
since it is the data line with which this consists of 
film . of protection-from-light nature, such as 
aluminum film, it has composition in which light 
does not carry out incidence to channel field la' of 
TFT30. 

[0077] Thus, it is constituted, and between the 
TFT array substrates 10 and the opposite 
substrates 20 which have been arranged so that 
pixel electrode 9a and a counterelectrode 21 may 
meet, the liquid crystal which is an example of 
electrooptic material is enclosed with the space 
surrounded by the below-mentioned sealant, and 
the liquid crystal layer 50 is formed. The liquid 
crystal layer 50 takes a predetermined orientation 
condition with the orientation film 16 and 22 in 
the condition that the electric field from pixel 
electrode 9a are not impressed. The liquid crystal 
layer 50 consists of liquid crystal which mixed the 
pneumatic liquid crystal of a kind or some kinds. 
It is the adhesives which consist of a photo- setting 
resin or thermosetting resin in order that a 
sealant may stick the TFT array substrate 10 and 
the opposite substrate 20 around those, and gap 
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material (not shown), such as glass fiber for 
making distance between both substrates into a 
predetermined value or a glass bead, is mixed. 
[0078] Furthermore, the substrate insulator layer 
12 is formed in the bottom of TFT30 for pixel 
switching. The substrate insulator layer 12 has 
the function to prevent change of the property of 
TFT30 for pixel switching with the dry area at the 
time of polish of the front face of the TFT array 
substrate 10, the dirt which remains after 
washing, by being formed all over the TFT array 
substrate 10. 

[0079] In drawing 4 TFT30 for pixel switching It 
has LDD (Lightly Doped Drain) structure. 
Channel field la' of semi conductor layer la in 
which a channel is formed of the electric field from 
scanning-line 3a and concerned scanning-line 3a, 
The insulator layer 2, data line 6a containing the 
gate dielectric film with which scanning-line 3a 
and semi conductor layer la are insulated, Id list 
of high concentration source fields of low 
concentration source field lb Qow concentration 
impurity diffused layer) of semi-conductor layer la 
and low concentration drain field lc (low 
concentration impurity diffused layer), and 
semi conductor layer la is equipped with high 
concentration drain field le. Trunk connection of 
the one to which it corresponds of two or more 
pixel electrode 9a is carried out to high 
concentration drain field le with the capacity (it 
functions also as capacity electrode) electrode 302 
through contact holes 83 and 84. Moreover, on 
scanning-line 3a, the 1st interlayer insulation film 
311 with which the contact hole 83 which leads to 
the contact hole 82 and high concentration drain 
field le which lead to Id of -high- concentration 
source fields was formed respectively is formed. 
[0080] On the capacity line 300, the 2nd interlayer 
insulation film 312 with which the contact hole 84 
which leads to the contact hole 81 and the capacity 
electrode 302 which lead to the junction layer 303 
was formed respectively is formed. 
[0081] Data- line 6a is formed on the 2nd 
interlayer insulation film 312, and the 3rd 
interlayer insulation film 7 with which the contact 
hole 84 to the capacity electrode 302 was formed is 
further formed on these. The above-mentioned 
pixel electrode 9a is prepared in the top face of the 
3rd interlayer insulation film 7 constituted in this 
way. 

[0082] Hereafter, the manufacture approach of the 
electro optic device of the gestalt this operation, 
especially the manufacture approach of a TFT 
array substrate are explained using drawing 64 . 
In addition, drawing 64 is process drawing in 
which making each class by the side of the TFT 
array substrate 10 in each process correspond to 
the A-A' cross section of drawing 2 like drawing 4 , 



and showing it. 

[0083] First, as shown in the process (l) of 
drawing 64 , substrates, such as a quartz 
substrate, hard glass, and a silicon substrate, are 
prepared. Next, for example, the substrate 
insulator layer 12 which consists of silicate glass 
film, such as NSG, PSG, BSG, and BPSG, or a 
silicon nitride film, silicon oxide film, etc. with 
ordinary pressure or a reduced pressure CVD 
method is formed. 

[0084] Next, the amorphous silicon film is formed 
with a reduced pressure CVD method etc. on the 
substrate insulator layer 12. Then, in 
nitrogen-gas-atmosphere mind, by performing 
heat treatment of about 1-10 hours at about 
600-700 degrees C, solid phase growth of the 
polish recon film is carried out until it becomes 
about 50-200nm thickness. As an approach of 
carrying out solid phase growth, heat treatment 
using RTA (Rapid Thermal Anneal) is sufficient, 
and an excimer laser etc. may be used. In addition, 
the polish recon film may be formed directly, 
without passing through the amorphous silicon 
film. 

[0085] Next, semi-conductor layer la which has a 
predetermined pattern is formed by carrying out 
patterning of the above-mentioned polish recon 
film according to a photolithography process and 
an etching process. Next, by oxidizing thermally 
semi-conductor layer la which constitutes TFT30 
at the temperature of about 900- 1300 degrees C, 
the thermal oxidation silicon film of about 30nm 
comparatively thin thickness is formed, the 
insulator layer which consists of 
high-temperature-oxidation silicon film (HTO 
-film) or - a silicon nitride - film with a reduced 
pressure CVD method etc. is further deposited on 
about 50nm comparatively thin thickness, and the 
gate dielectric film 2 with multilayer structure of 
TFT30 is formed. Consequently, the thickness of 
gate dielectric film 2 is set to about about 
10-150nm. 

[0086] Next, the polish recon film is deposited 
with a reduced pressure CVD method etc., 
thermal diffusion of Lynn (P) is carried out further, 
and the polish recon film is 
electricconduction-ized. About 100-500nm of 
thickness of the polish recon film is preferably 
deposited on about 300nm, for example. 
[0087] Next, a photolithography process, an 
etching process, etc. perform patterning of the 
polish recon film, and scanning-line 3a of a 
predetermined pattern is formed. 
[0088] next, in order to form low concentration 
source field lb and low concentration drain field 
lc in a semi conductor layer first, the impurity of 
V group elements, such as P, is doped by low 
concentration by using as a mask the gate 
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electrode which is a part of scanning-line 3a (for 
example, P ion - the dose of 1x1013 to 
3xl013 /cm2). Thereby, the semi conductor layer 
under scanning-line 3a becomes channel field la'. 
[0089] next, in order to form Id of high 
concentration source fields and high concentration 
drain field le which constitute TFT30, after 
forming a resist mask with wide width of face on 
scanning- line 3a rather than scanning-line 3a, 
similarly the impurity of V group elements, such 
as P, is doped by high concentration (for example, 
P ion - the dose of 1x1015 to 3xl015/cm2). 
[0090] Next, the 1st interlayer insulation film 311 
which consists of HTO film or a silicon nitride film 
by the reduced pressure CVD method, a 
plasmaCVD method, etc. is. deposited on 
scanning line 3a and gate dielectric film 2 at about 
10-200nm thickness. 

[0091] Next, as shown in the process (2) of 
drawing 64 , the contact holes 82 and 83 for 
carrying out electrical installation of the storage 
capacitance 302 and high concentration drain field 
le which are formed in the junction layer 303 
formed later, Id of high concentration source fields, 
and the back, respectively are formed by dry 
etching, such as reactive ion etching and reactant 
ion beam etching. Or wet etching advantageous to 
preventing that a contact hole runs through a 
semi conductor layer may be used together. 
[0092] Next, the junction layer 303 and storage 
capacitance 302 are formed by depositing a doped 
polysilicon film with a low voltage CVD method 
etc., forming the junction layer 303 and the resist 
mask corresponding to the pattern of storage 
capacitance 302 with photolithography the whole 
; — surface -on an interlayer insulation film 311-~and 
etching a doped polysilicon film through a resist 
mask. 

[0093] Next, after forming the insulator layer used 
as the dielectric film 301 of storage capacitance, 
film, such as a refractory metal which serves as 
the capacity fine 300 later, metal silicide, and a 
polycide, is formed by a spatter etc., patterning is 
carried out by photolithography and etching and 
the capacity line 300 is formed. Under the present 
circumstances, in order to form opening 300a of 
the capacity fine 300, what is necessary is just to 
prepare opening in the pattern of the photo mask 
used at a photolithography process beforehand, 
and it is not necessary to add [ as opposed to / 
especially / the usual manufacture process ] a 
process to it. 

[0094] Then, the 2nd interlayer insulation film 
312 is formed using ordinary pressure or a 
reduced pressure CVD method so that the 
capacity line 300 may be covered. And a hydrogen 
treating is performed by exposing a substrate to 
the plasma in a hydrogen ambient atmosphere 



and under reduced pressure after that. Under the 
present circumstances, according to this operation 
gestalt, channel field la* of TFT30 can fully be 
hydrogenated that opening 300a was prepared in 
the capacity line 300, and by having used the 
polish recon film of hydrogen permeability for the 
capacity electrode 302. 

[0095] Next, as shown in the process (3) of 
drawing 64 , the contact hole 81 to data-line 6a 
formed in a degree is punctured to the 2nd 
interlayer insulation film 312. Next, after forming 
AL film by a spatter etc., data-line 6a is formed by 
carrying out patterning of the aluminum film by 
photolithography and etching. It is shaded by 
data-line 6a which the upper part of opening 300a 
of the capacity line 300 becomes from aluminum 
film which has protection-from-light nature by 
this. 

[0096] Next, the 3rd interlayer insulation film 7 is 
formed using ordinary pressure, a reduced 
pressure CVD method, or a plasma-CVD method 
so that a data-line 6a top may be covered. Next, 
the contact hole 84 for connecting electrically pixel 
electrode 9a and the capacity electrode 302 which 
are formed in a degree is formed by dry etching 
and wet etching, such as reactive ion etching and 
reactant ion beam etching. 

[0097] Next, on the 3rd interlayer insulation film 
7, transparence electric conduction film, such as 
ITO film, is deposited on about 50-200nm 
thickness by sputtering etc., patterning of the 
transparence electric conduction film is further 
carried out by photolithography, etching, etc., and 
pixel electrode 9a is formed. Then, after applying 
the coating liquid of the orientation film of a 
- polyimide system -on pixel electrode^ 9a, the 
orientation film 16 is formed by performing 
rubbing processing in the predetermined direction 
so that it may have a predetermined pre tilt angle 
etc. The TFT array substrate 10 is completed 
according to the above process. 
[0098] On the other hand, although the graphic 
display of process drawing is omitted about the 
opposite substrate 20, after preparing substrates, 
such as a glass substrate, first and carrying out 
sputtering of the chromium metal for the 
protection-from-light layer 23, it forms through a 
photolithography process and an etching process. 
In addition, the protection-from-light layer 23 may 
form others, carbon, and Ti, such as Cr, nickel, and 
aluminum, from ingredients, such as resin black 
distributed to the photoresist. [ metallic material ] 
Next, the common electrode 21 is formed all over 
the opposite substrate 20 by depositing 
transparence electric conduction film, such as ITO, 
on about 50 200nm thickness by sputtering etc. 
Furthermore, the orientation film 22 is formed all 
over the common electrode 21. 
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[0099] The TFT array substrate 10 and the 
opposite substrate 20 with which each class was 
formed as mentioned above are made to counter 
finally, it arranges, and lamination and an empty 
eel are produced by the sealant. Subsequently, if 
liquid crystal 50 is enclosed in an empty eel, the 
electro-optic device of this operation gestalt will be 
completed. 

[0100] As explained above, according to this 
operation gestalt, so that the capacity line 300 and 
the capacity electrode 302 may be formed in 
scanning-line 3a or data-line 6a in piles in three 
dimensions on the TFT array substrate 10 Since 
projected, the part was formed along with 
data line 6a, the capacity electrode 302 was 
formed in the shape of L character along with the 
capacity line 300 and storage capacitance 70- 1 
was built while extending the capacity line 300 
along the field of scanning-line 3a There is no need 
of wiring scanning-line 3a lining up side by side in 
the capacity line 300, it is not necessary to extend 
the non-opening field which is each pixel, and big 
storage capacitance is obtained like the 
background technique mentioned above. 
Furthermore, also being able to form 
scanning-line 3a and the capacity line 300 into low 
resistance, and attaining high numerical 
aperture -ization of a pitch minutely pixel 
especially by securing sufficient line breadth, the 
cross talk and ghost in a display image are 
reduced, and image quality can be improved. 
[0101] And even if it adopts the configuration 
which carries out the laminating of such storage 
capacitance 70- 1 on scanning-line 3a or data-line 
6a Since opening 300a is prepared in the capacity 
line 300 currently formed by the film of hydrogen 
nontransparent nature among the electrodes 
which constitute storage capacitance 701 A 
hydrogen atom can reach channel field la' of 
TFT30 through opening 300a, even if it is after 
storage capacitance formation, channel field la' 
can fully be hydrogenated, and a TFT property can 
fully be improved. 

[0102] Moreover, since channel field la' of TFT30 
can be shaded by data-line 6a in the case of the 
gestalt of this operation, not using other 
light- shielding films to shade channel field la' of 
TFT30 certainly, and for TFT array substrate 10 
independent one shade opening 300a, a 
manufacture process does not become complicated. 
[0103] Moreover, especially with this operation 
gestalt, the capacity electrode 302 made into pixel 
electrode potential has adopted the structure by 
which a laminating is carried out to the side near 
[ line / 300 / which is made into fixed potential / 
capacity ] scanning-line 3a. For this reason, it is 
good to make thick to about 200-2000nm thickness 
of the 1st inter layer insulation film 311 which 



intervenes among capacity electrode 302 and 
scanning-line 3a. Thus, by stacking the 1st 
interlayer insulation film 311 comparatively 
thickly, the adverse effect by the capacity electrode 
302 and capacity coupling between scanning-line 
3a can be reduced in practical semantics. On the 
other hand, between the capacity electrodes 302 
and data-line 6a which are made into pixel 
electrode potential, since the potential fluctuation 
in the capacity electrode 302 having an adverse 
effect on data-line 6a by capacity coupling since 
the laminating of the capacity line 300 made into 
fixed potential is carried out, or the potential 
fluctuation in data-line 6a does not have an 
adverse effect on the capacity electrode 302 
(further pixel electrode 9a) by capacity coupling, it 
is advantageous. 

[0104] in addition, lower layer light- shielding film 
11a which contains a wrap part for TFT30 from 
the TFT array substrate 10 side (under [ in 
drawing 5 ]) as shown in drawing 5 ■- 
scanning-line 3a - meeting - the shape of a stripe 
or along with scanning-line 3a and data-line 6a, 
you may form in the shape of a matrix. Such lower 
layer light- shielding film 11a can shade the return 
light from the rear face and incident light study 
system of the TFT array substrate 10, and can 
prevent effectively that the property of TFT30 
changes with optical pumping based on this light 
owing to the leakage current at the time of OFF of 
TFT30. Such a lower layer protection from light 
layer can be formed from the metal simple 
substance, the alloy, metal silicide, etc. and the 
polish recon film containing at least one of 
refractory metals, such as Ti, Cr, W, Ta, Mo, and 
Pb: Since especially the return light that consists- 
of an incident light part which runs through prism 
etc. from other electro-optic devices in combining 
two or more electro-optic devices by the projector 
for the color displays of a double plate type etc. 
through prism etc. and constituting one optical 
system is powerful, it is very effective to prepare a 
lower layer light- shielding film in the TFT30 
bottom in this way. It is good to install in the^ 
perimeter from an image display field, and to 
connect with the constant source of potential 
about such a lower layer light- shielding film as 
well as the capacity line 300. 

[0105] Although a level difference arises with this 
operation gestalt explained above to the field 
which met data line 6a and scanning- line 3a by 
carrying out the laminating of many conductive 
layers The TFT array substrate 10, the substrate 
insulator layer 12, the 1st interlayer insulation 
film 311, and the 2nd interlayer insulation film 
312 are trenched. By embedding wiring and the 
TFT30 grade of data-line 6a etc., may perform 
flattening processing and The flattening 
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processing concerned may be performed grinding 
the level difference of the top face of the 3rd 
interlayer insulation film 7 or the 2nd interlayer 
insulation film 312 by CMP (Chemical Mechanical 
Polishing) processing etc., or by forming in 
common using organic [ SOG ]. 
[0106] With this operation gestalt explained above, 
furthermore, TFT30 for pixel switching Although 
it has LDD structure as preferably shown in 
drawing 4 , may have the offset structure which 
does not drive an impurity into low concentration 
source field lb and low concentration drain field 
lc, and You may be TFT of the self aryne mold 
which drives in an impurity by high concentration 
by using as a mask the gate electrode which 
consists of a part of scanning-line 3a, and forms 
the high concentration source and a drain field in 
self align. Moreover, although considered as the 
single gate structure which has arranged one gate 
electrode of TFT30 for pixel switching among Id 
[ of high concentration source fields ], and high 
concentration drain field le with this operation 
gestalt, two or more gate electrodes may be 
arranged among these. Thus, if TFT is constituted 
above the dual gate or the triple gate, the leakage 
current of a joint with a channel, the source, and a 
drain field can be prevented, and the current at 
the time of OFF can be reduced. 
[0107] In addition, various kinds of interlayer 
insulation films with which between [ various ] 
electric conduction film are insulated in the 
electro optic device of each operation gestalt 
explained to the 1st operation gestalt and the 
following By ordinary pressure, the reduced 
pressure CVD method, a plasma-CVD method, etc., 
for example; TEOS (tetrapodr ethyl or thochromatic 
silicate) gas, What is necessary is just to 
constitute from silicate glass film, such as NSG 
(non doped silicate glass) and PSG (Lynn silicate 
glass), a silicon nitride film, silicon oxide film, etc. 
using TEB (tetrapod ethyl boat rate) gas etc. 
[0108] (The 2nd operation gestalt) Next, with 
reference to drawing 6 , the 2nd operation gestalt 
of the electro optic device of this invention is 
explained. Drawing 6 is an amplification top view 
which is the pixel of the TFT array substrate with 
which the data line, the scanning line, a pixel 
electrode, etc. were formed here. The basic 
configuration of the electro optic device of the 
gestalt of this operation is the same as that of the 
1st operation gestalt, and the place where the 
gestalt of this operation differs from the 1st 
operation gestalt is only the magnitude of opening 
prepared in the capacity line. Therefore, in 
drawing 6 , the same sign is given to drawing 3 
and a common component, and the explanation is 
omitted. Moreover, since the same is said of 
cross-section structure, a graphic display is 



omitted. 

[0109] the - one - operation ■* a gestalt - **** 
capacity - a line - 300 - having prepared - 
opening - 300 - a - channel length - a direction - 
an edge - a channel ■* a field one - a - ' - inside 

- being located - **** - a thing - receiving - a 
book ■■ operation - a gestalt - **** - opening - 
300 - a - channel length - a direction - an edge - 
a channel - a field one - a -- ' low 
concentration - the source - a field - one - b -■ a 
boundary - E - and a channel a field one - 
a - ' - low concentration a drain - a field - one 

- c a boundary E - an outside - be located -- 
**** . namely, - a book - operation a gestalt - 
an example - **** - opening 300 a - a 
channel - a field - one ** a — 1 - all - a channel - a 
field - one a ' low concentration the source 

- a field - one - b - a boundary - E - and - a 
channel - a field - one - a ■■ .' low concentration 

- a drain - a field - one - c - a boundary -■ E - 
opening - carrying out - making . 

[0110] Generally, in a channel field and a low 
concentration impurity diffusion field, since the 
band gap of the component of each field is large, 
there is a possibility that the effect of a crystal 
defect may become larger than other parts, 
however - a book - operation -- a gestalt -- a 
configuration - depending - if - a channel - a 
field - one a - ' - low concentration - the source 

- a field - one - b ■■ a boundary - E - and -- a 
channel - a field - one a - 9 ■■ low concentration 

- a drain - a field - one -- c - a boundary ■• E - 
the neighborhood - existing a crystal defect it 
can hydrogenate - since - leakage current - more 

- enough - it can decrease . 

[0111] - -(The 3rd operation gestalt)-* Next, with 
reference to drawing 7 , the 3rd operation gestalt 
of the electro optic device of this invention "is 
explained. Drawing 7 is an amplification top view 
which is the pixel of the TFT array substrate with 
which the data line, the scanning line, a pixel 
electrode, etc. were formed here. The basic 
configuration of the electro optic device of the 
gestalt of this operation is the same as that of the 
1st and 2nd operation gestalt, and the place where 
the gestalt of this operation differs from the 1st 
and 2nd operation gestalt is only the magnitude of 
opening prepared in the capacity line. Therefore, 
in drawing 7 , the same sign is given to drawing 3 
and a common component, and the explanation is 
omitted. Moreover, since the same is said of 
cross-section structure, a graphic display is 
omitted. 

[0112] With this operation gestalt, the edge of the 
direction of channel length of opening 300a is 
located in the outside of low concentration source 
field lb and low concentration drain field lc to the 
edge of the direction of channel length of opening 
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300a established in the capacity line 300 having 
been located in channel field la' with the 1st 
operation gestalt. That is, in the example of the 
gestalt of this operation, opening 300a carries out 
opening of channel field la', low concentration 
source field lb, and the low concentration drain 
field lc. 

[0113] Since the crystal defect which exists in the 
interior of low concentration source field lb and 
low concentration drain field lc can also be 
hydrogenated according to this operation gestalt, 
leakage current can more fully be reduced. 
[0114] (The 4th operation gestalt) Next, with 
reference to drawing 8 , the 4th operation gestalt 
of the electro-optic device of this invention is 
explained. Drawing 8 is an amplification top view 
which is the pixel of the TFT array substrate with 
which the data line, the scanning line, a pixel 
electrode, etc. were formed here. The basic 
configuration of the electro optic device of the 
gestalt of this operation is the same as that of the 
1st ■ the 3rd operation gestalt, and the place 
where the gestalt of this operation differs from the 
1st • the 3rd operation gestalt is only the 
magnitude of opening prepared in the capacity 
line. Therefore, in drawing 8 , the same sign is 
given to drawing 3 and a common component, and 
the explanation is omitted. Moreover, since the 
same is said of cross- section structure, a graphic 
display is omitted. 

[0115] With this operation gestalt, the edge of the 
direction of channel length of opening 300a has 
extended even on the outside of high concentration 
drain field le to the edge of the direction of 
channel length of opening 300a established in the 
- capacity line 300 having been* located in- channel 
field la' with the 1st operation gestalt. That is, in 
the example of the gestalt of this operation, 
opening 300a carries out opening of channel field 
la', low concentration source field lb and low 
concentration drain field lc, and the high 
concentration drain field le. 

[0116] Since the crystal defect which exists in the 
interior of high concentration drain field le 
compared with the above-mentioned operation 
gestalt can also be hydrogenated according to this 
operation gestalt, while more fully being able to 
reduce leakage current, the sheet resistance of 
high concentration drain field le and contact 
resistance of the part of a contact hole 83 can be 
reduced. 

[0117] (The 5th operation gestalt) Next, with 
reference to drawing 9 , the 5th operation gestalt 
of the electro optic device of this invention is 
explained. Drawing 9 is an amplification top view 
which is the pixel of the TFT array substrate with 
which the data line, the scanning line, a pixel 
electrode, etc. were formed here. The basic 



configuration of the electro optic device of the 
gestalt of this operation is the same as that of the 
1st - the 4th operation gestalt, and the place 
where the gestalt of this operation differs from the 
1st - the 4th operation gestalt is only the 
magnitude of opening prepared in the capacity 
line. Therefore, in drawing 9 , the same sign is 
given to drawing 3 and a common component, and 
the explanation is omitted. Moreover, since the, 
same is said of cross- section structure, a graphic 
display is omitted. 

[0118] With the 1st operation gestalt, to the edge 
of the channel width direction of opening 300a 
established in the capacity line 300 having been 
located in the outside of channel field la', as 
shown in drawing 9 , by this operation gestalt, the 
edge of the channel width direction (the arrow 
head of the sign W in drawing shows) of opening 
300a is located in the interior of channel field la'. 
That is, in the example of the gestalt of this 
operation, opening 300a carries out opening of a 
part of channel field la'. 

[0119] Since the crystal defect which exists in the 
interior of channel field la' can be hydrogenated 
according to this operation gestalt, leakage 
current can be reduced. In the case of the gestalt 
of this operation, compared with the 1st operation 
gestalt etc., opening 300a is small, but only the 
part of channel field la' [ directly under ] of 
opening 300a is not necessarily hydrogenated, and 
channel field la' of the outside of opening 300a is 
also hydrogenated by diffusion of hydrogen. 
Furthermore, in the case of this operation gestalt, 
the effectiveness that buildup of resistance of the 
capacity line 300 by opening 300a having prepared 
opening 300a compared with the above-mentioned 
operation gestalt since it was small can be 
suppressed is acquired. 

[0120] (The 6th operation gestalt) Next, with 
reference to drawing 10 - drawing 12 , the 6th 
operation gestalt of the electro optic device of this 
invention is explained. The top view of two or 
more pixel groups where the TFT array substrate 
with which, as for drawing 10 , the data line, the 
scanning line, a pixel electrode, etc. were formed 
adjoins each other, and drawing 11 are the 
enlarged drawings of a TFT part, and drawing 12 
is the A- A' sectional view of drawing 10 . Although 
the basic configuration of the electro optic device 
of the gestalt of this operation is the same as that 
of the 1st - the 5th operation gestalt, with the 
gestalt of this operation, only the points made into 
the shape of notching differ to the configuration of 
opening of the 1st - the 5th operation gestalt being 
a hole like. Therefore, in drawing 10 - drawing 12 , 
the same sign is given to drawing 2 - drawing 4 , 
and a common component, and detailed 
explanation is omitted. 
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[0121] With the 1st - the 5th operation gestalt, it is 
the configuration where opening 300b cut and 
lacked a part of edge of the capacity line 300 
bottom, by this operation gestalt to the 
configuration of opening 300a prepared in the 
capacity line 300 having been a hole-like. And the 
edge of the direction of channel length of opening 
300b which cuts and is located in the very back of 
the lacked part is located in the interior of channel 
field la'. That is, in the example of the gestalt of 
this operation, opening 300b carries out opening of 
a part of channel field la'. 

[0122] Since the crystal defect which exists in the 
interior of channel field la' also in this operation 
gestalt can be hydrogenated, the same 
effectiveness as the 1st - the 5th operation gestalt 
that leakage current can be reduced is acquired. 
[0123] (The 7th operation gestalt) Next, with 
reference to drawing 13 , the 7th operation gestalt 
of the electro optic device of this invention is 
explained. Drawing 13 is an amplification top 
view which is the pixel of the TFT array substrate 
with which the data line, the scanning line, a pixel 
electrode, etc. were formed here. The basic 
configuration of the electro-optic device of the 
gestalt of this operation is the same as that of the 
6th operation gestalt, and the place where the 
gestalt of this operation differs from the 6th 
operation gestalt is only the magnitude of opening 
prepared in the capacity line. Therefore, in 
drawing 13 , the same sign is given to drawing 11 
and a common component, and the explanation is 
omitted. Moreover, since the same is said of 
cross-section structure, a graphic display is 
omitted. 

[0124] the edge of * the direction of channel length 
of opening 300b established in the capacity line 
300 with the 6th operation gestalt - channel field 
la' to having been located inside, with this 
operation gestalt, as shown in drawing 13 R> 3, 
the edge of the direction of channel length of 
opening 300b (the arrow head of the sign L in 
drawing shows) is located outside the boundary E 
of channel field la' and low concentration drain 
field lc. That is, in the example of the gestalt of 
this operation, opening 300a carries out opening of 
all of channel field la', low concentration source 
field lb, and the low concentration drain field lc. 
[0125] Since the crystal defect which exists 
compared with the 6th operation gestalt near the 
boundary E of channel field la' and low 
concentration drain field lc can also be 
hydrogenated according to the configuration of 
this operation gestalt, leakage current can more 
fully be reduced. 

[0126] (The 8th operation gestalt) Next, with 
reference to drawing 14 , the 8th operation gestalt 
of the electro optic device of this invention is 



explained. Drawing 14 is an amplification top 
view which is the pixel of the TFT array substrate 
with which the data line, the scanning line, a pixel 
electrode, etc. were formed here. The basic 
configuration of the electro-optic device of the 
gestalt of this operation is the same as that of the 
6th and 7th operation gestalt, and the place where 
the gestalt of this operation differs from the 6th 
and 7th operation gestalt is only the magnitude of 
opening prepared in the capacity line. Therefore, 
in drawing 14 , the same sign is given to drawing 
11 and a common component, and the explanation 
is omitted. Moreover, since the same is said of 
cross-section structure, a graphic display is 
omitted. 

[0127] With the 6th operation gestalt, to the edge 
of the direction of channel length of opening 300b 
established in the capacity line 300 having been 
located in channel field la', as shown in drawing 

14 R> 4, by this operation gestalt, the edge of the 
direction of channel length of opening 300b (the 
arrow head of the sign L in drawing shows) is 
located in the outside of low concentration drain 
field lc. That is, in the example of the gestalt of 
this operation, opening 300b carries out opening 
even of channel field la', and low concentration 
source field lb and low concentration drain field 
lc. 

[0128] Since the crystal defect which exists in the 
interior of low concentration drain field lc can also 
be hydrogenated according to this operation 
gestalt, leakage current can more fully be reduced. 
[0129] (The 9th operation gestalt) Next, with 
reference to drawing 15 , the 9th operation gestalt 
of the electro optic device of this invention is 
explained: Drawing 45 i& an- amplification top 
view which is the pixel of the TFT array substrate 
with which the data line, the scanning line, a pixel 
electrode, etc. were formed here. The basic 
configuration of the electro optic device of the 
gestalt of this operation is the same as that of the 
6th - the 8th operation gestalt, and the place 
where the gestalt of this operation differs from the 
6th - the 8th operation gestalt is only the 
magnitude of opening prepared in the capacity 
line. Therefore, in drawing 15 , the same sign is 
given to drawing 11 and a common component, 
and the explanation is omitted. Moreover, since 
the same is said of cross- section structure, a 
graphic display is omitted. 

[0130] With the 6th operation gestalt, to the edge 
of the direction of channel length of opening 300b 
established in the capacity line 300 having been 
located in channel field la 1 , as shown in drawing 

15 R> 5, by this operation gestalt, the edge of the 
direction of channel length of opening 300b (the 
arrow head of the sign L in drawing shows) is 
located in the outside of high concentration drain 
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field le. That is, in the example of the gestalt of 
this operation, opening 300b carries out opening of 
channel field la', low concentration source field lb 
and low concentration drain field lc, and the high 
concentration drain field le. 

[0131] Since the crystal defect which exists in the 
interior of high concentration drain field le 
compared with the above-mentioned operation 
gestalt can also be hydrogenated according to this 
operation gestalt, while more fully being able to 
reduce leakage current, the sheet resistance of 
high concentration drain field le and contact 
resistance of the part of a contact hole 83 can be 
reduced. 

[0132] (The 10th operation gestalt) Next, with 
reference to drawing 16 and drawing 17 , the 10th 
operation gestalt of the electro-optic device of this 
invention is explained. Drawing 16 is a top view of 
two or more pixel groups where the TFT array 
substrate with which the data line, the scanning 
line, a pixel electrode, etc. were formed adjoins 
each other, and drawing 17 is the A-A* sectional 
view of drawing 16 . The basic configuration of the 
electro optic device of this operation gestalt is the 
same as that of the 1st - the 9th operation gestalt, 
and it differs in that opening was prepared in the 
pixel potential side capacity electrode by the 
gestalt of this operation to having prepared 
opening in the fixed potential side capacity 
electrode (capacity line) with the 1st - the 9th 
operation gestalt. Therefore, in drawing 16 and 
drawing 17 , the same sign is given to drawing 2 , 
drawing 4 , and a common component, and 
detailed explanation is omitted. 
[0133] To having formed Openings 300a and 300b 
in the- capacity^ line -300 (fixed potential side 
capacity electrode) by the side of the upper layer 
among the two -layer electrodes which constitute 
storage capacitance 70-1 from the 1st - a 9th 
operation gestalt, with the gestalt of this 
operation, as shown in drawing 16 and drawing 
17 , it differs in that opening 302a was prepared in 
the capacity electrode 302 (pixel potential side 
capacity electrode) by the side of a lower layer. 
[0134] Since opening 302a is prepared in the 
capacity electrode 302 in the case of the gestalt of 
this operation, the electric conduction film of 
hydrogen nontransparent nature, such as a 
multilayer which carried out the laminating of a 
metal simple substance, an alloy, metal silicide, a 
polycide, and these, containing at least one of 
refractory metals, such as Ti, Cr, W, Ta, Mo, and 
Pb, can be used as a component of the capacity 
electrode 302. On the other hand, as a component 
of the capacity line 300 which does not prepare 
opening, the electric conduction film of hydrogen 
permeability like a doped polysilicon can be used, 
for example. When the electric conduction film of 



hydrogen permeability is used, after forming the 
capacity line 300, a hydrogen treating can be 
performed convenient. Or what is necessary is just 
to perform a hydrogen treating, before forming the 
capacity line 300 in using the electric conduction 
film of hydrogen nontransparent nature as a 
component of the capacity line 300. 
[0135] Also in the electro optic device of the 
gestalt of this operation, in the configuration 
which carries out the laminating of the storage 
capacitance 70-1 on scanning-line 3a or data-line 
6a, since opening 302a is prepared in the capacity 
electrode 302 The same effectiveness as the 
above-mentioned operation gestalt that a 
hydrogen atom reaches channel field la' of TFT30 
through opening 302a, and hydrogenation of 
channel field la' is fully made, and can fully 
improve a TFT property even if it is after storage 
capacitance formation can be done so. 
[0136] Furthermore, it is the same as that of the 
above-mentioned operation gestalt that the 
effectiveness that the adverse effect by capacity 
coupling between the capacity electrode 302 and 
data-line 6a can be prevented by the laminating of 
the capacity line 300 which can shade channel 
field la* of TFT30 by data-line 6a, or is made into 
fixed potential between the capacity electrodes 
302 and data-line 6a which are made into pixel 
electrode potential having been carried out is 
acquired. 

[0137] (The 11th operation gestalt) Next, with 
reference to drawing 18 and drawing 19 , the 11th 
operation gestalt of the electro optic device of this 
invention is explained. Drawing 18 is a top view of 
two or more pixel groups where the TFT array 
substrate with which the data line, the scanning 
line, a pixel electrode, etc. were formed adjoins 
each other, and drawing 19 is the' A- A* sectional 
view of drawing 18 . Although the basic 
configuration of the electro optic device of the 
gestalt of this operation is the same as that of the 
10th operation gestalt and the same is said of the 
point of having prepared opening in the capacity 
electrode, with the gestalt of this operation, only 
the points made into the shape of notching differ 
to the configuration of opening of the 10th 
operation gestalt being a hole-like. Therefore, in 
drawing 18 and drawing 19 , the same sign is 
given to drawing 16 , drawing 17 , and a common 
component, and detailed explanation is omitted. 
[0138] With the 10th operation gestalt, to the 
configuration of opening 302a prepared in the 
capacity electrode 302 having been a hole-like, as 
shown in drawing 18 and drawing 19 , by this 
operation gestalt, it is the configuration where 
opening 302b cut and lacked a part of edge of the 
capacity electrode 302 bottom. 
[0139] Also in this operation gestalt, since the 
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crystal defect which exists in the interior of 
channel field la' can be hydrogenated by having 
prepared opening 302b, the same effectiveness as 
the 10th operation gestalt that leakage current 
can be reduced is acquired. 

[0140] (The 12th operation gestalt) Next, with 
reference to drawing 20 and drawing 21 , the 12th 
operation gestalt of the electro-optic device of this 
invention is explained. Drawing 20 is a top view of 
two or more pixel groups where the TFT array 
substrate with which the data line, the scanning 
line, a pixel electrode, etc. were formed adjoins 
each other, and drawing 21 is the AA' sectional 
view of drawing 20 . Although the basic 
configuration of the electro optic device of the 
gestalt of this operation is the same as that of the 
above-mentioned operation gestalt, it differs in 
that both electrodes prepared opening in one of 
electrodes with the gestalt of this operation to 
having prepared opening among the two-layer 
electrodes which constitute storage capacitance 
from an above-mentioned operation gestalt. 
Therefore, in drawing 20 R> 0 and drawing 21 , 
the same sign is given to drawing 2 , drawing 4 , 
and a common component, and detailed 
explanation is omitted. 

[0141] The inside of the two-layer electrode which 
constitutes storage capacitance 70- 1 from the 1st - 
a 9th operation gestalt, Openings 300a and 300b 
are formed only in the capacity line 300 (fixed 
potential side capacity electrode) by the side of the 
upper layer. As opposed to having formed 
Openings 302a and 302b only in the capacity 
electrode 302 (pixel potential side capacity 
electrode) by the side of a lower layer with the 
- 40th the 11th operation gestalt with the gestalt 
of this operation As shown in drawing 20 and 
drawing 21 , Openings 300a and 302a are 
prepared for the both sides of the capacity line 300 
(fixed potential side capacity electrode) by the side 
of the upper layer, and the capacity electrode 302 
(pixel potential side capacity electrode) by the side 
of a lower layer. In the case of this operation 
gestalt, the configuration of Openings 300a and 
302a is made into the shape of a hole. 
[0142] Since Openings 300a and 302a are 
prepared for the both sides of the capacity line 300 
and the capacity electrode 302 in the case of the 
gestalt of this operation, the capacity line 300 and 
the capacity electrode 302 as the component For 
example, the electric conduction film of hydrogen 
nontransparent nature, such as a multilayer 
which carried out the laminating of a metal simple 
substance, an alloy, metal silicide, a polycide, and 
these, containing at least one of refractory metals, 
such as Ti, Cr, W, Ta, Mo, and Pb, can be used. If it 
is made this configuration, after forming storage 
capacitance 70- 1, a hydrogen treating can be 



performed convenient. 

[0143] Also in the electro-optic device of the 
gestalt of this operation, in the configuration 
which carries out the laminating of the storage 
capacitance 70- 1 on scanning-line 3a or data-line 
6a, since Openings 300a and 302a are formed in 
the capacity line 300 and the capacity electrode 
302 The same effectiveness as the 
above-mentioned operation gestalt that a 
hydrogen atom reaches channel field la* of TFT30 
through Openings 300a and 302a, and 
hydrogenation of channel field la' is fully made, 
and can fully improve a TFT property even if it is 
after storage capacitance formation can be done so. 
[0144] Furthermore, it is the same as that of the 
above-mentioned operation gestalt that the 
effectiveness that the adverse effect by capacity 
coupling between the capacity electrode 302 and 
data-line 6a can be prevented by the laminating of 
the capacity line 300 which can shade channel 
field la' of TFT30 by data-line 6a, or is made into 
fixed potential between the capacity electrodes 
302 and data-line 6a which are made into pixel 
electrode potential having been carried out is 
acquired. 

[0145] Since the capacity line 300 and the capacity 
electrode 302 can use a metal membrane 
especially in the case of this operation gestalt, the 
effectiveness that the resistance of the two-layer 
electrode which constitutes storage capacitance 
70- 1 can be reduced is acquired. Furthermore, 
since these metal membranes function also as a 
light- shielding film, the effectiveness that a 
non opening field can be shaded more certainly is 
also acquired. 

- [0146] (The -13th operation gestalt) Next, with — - - 
reference to drawing 22 and drawing 23 , the 13th 
operation gestalt of the electro-optic device' of this 
invention is explained. Drawing 22 is a top view of 
two or more pixel groups where the TFT array 
substrate with which the data line, the scanning 
line, a pixel electrode, etc. were formed adjoins 
each other, and drawing 23 is the A A' sectional 
view of drawing 22 Although the basic 
configuration of the electro-optic device of the 
gestalt of this operation is the same as that of the 
12th operation gestalt and the same is said of the 
point of having prepared the both sides of a 
capacity line and a capacity electrode opening, 
with the gestalt of this operation, only the points 
made into the shape of notching differ to the 
configuration of opening of the 12th operation 
gestalt being a hole-like. Therefore, in drawing 22 
and drawing 23 , the same sign is given to drawing 
20 , drawing 21 , and a common component, and 
detailed explanation is omitted. 
[0147] With the 12th operation gestalt, to the 
configuration of Openings 300a and 302a prepared 
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in the capacity line 300 and the capacity electrode 
302 having been a hole like, as shown in drawing 
22 and drawing 23 , by this operation gestalt, 
Openings 300b and 302b serve as a configuration 
which cut and lacked a part of edge of each 
capacity line 300 and capacity electrode 302 
bottom. 

[0148] Also in this operation gestalt, since the 
crystal defect which exists in the interior of 
channel field la' can be hydrogenated by having 
formed Openings 300b and 302b, the same 
effectiveness as the 12th operation gestalt that 
leakage current can be reduced is acquired. Other 
effectiveness is the same as the 12th operation 
gestalt. 

[0149] (The 14th operation gestalt) Next, with 
reference to drawing 24 and drawing 25 R> 5, the 
14th operation gestalt of the electro-optic device of 
this invention is explained. It is the 
graph sectional view showing the laminating 
condition that drawing 24 is a top view which is 
the pixel of the TFT array substrate with which 
the data line, the scanning line, a pixel electrode, 
etc. were formed, and drawing 25 builds the 
connection relation and storage capacitance of 
each class by the contact hole in drawing 24 here. 
In addition, in order to make easy to understand 
the laminating condition of building the 
connection relation and storage capacitance by the 
contact hole in a list, the contraction scale is made 
to have differed from relative plane configuration 
suitably for each class or every each part material 
in drawing 25 , in order to make each class and 
each part material into the magnitude of extent 
which can be recognized on a drawing. Moreover, 
in drawing 24 -and drawing 25 f the same - sign is 
given to drawing 3 and drawing 4 (the 1st 
operation gestalt), and a common component, and 
detailed explanation is omitted. 
[0150] As shown in drawing 24 and drawing 25 , 
with the 14th operation gestalt, compared with 
the 1st operation gestalt, it replaces with the 
capacity electrode 302 and capacity line 300' is 
formed from the conductive layer of the bottom 
which constitutes storage capacitance. 
Furthermore, on this, from the electric conduction 
film by which the laminating was carried out 
through the dielectric film 301, it replaces with 
the capacity line 300 and capacity electrode 302' is 
formed. Moreover, junction layer 303' for 
connecting data-line 6a with this capacity 
electrode 302* from the same layer at Id of high 
concentration source fields is formed. Other 
example slack storage capacitance 70-2 which is 
storage capacitance 70 (refer to drawing 1 ) is 
constituted capacity line 300* being made into 
fixed potential like the capacity line 300 of the 1st 
operation gestalt, and capacity electrode 302' 



being used as pixel electrode potential like the 
capacity electrode 302 of the 1st operation gestalt. 
That is, with the 1st operation gestalt, the 
physical relationship of the upper and lower sides 
of each electrode is reversed as the pixel potential 
side capacity electrode is arranged for the fixed 
potential side capacity electrode the lower layer 
side with this operation gestalt at the upper layer 
side to the fixed potential side capacity electrode 
being arranged for the pixel potential side 
capacity electrode the lower layer side in storage 
capacitance at the upper layer side. About other 
configurations, it is the same as that of the case of 
the 1st operation gestalt. 

[0151] And in this operation gestalt, hole-like 
opening 300a 1 is prepared in the field which hits 
capacity line 300' located in a lower layer side 
above channel field la' of TFT30. Since opening 
300a 1 is prepared in capacity line 300', the electric 
conduction film of hydrogen nontransparent 
nature, such as a multilayer which carried out the 
laminating of a metal simple substance, an alloy, 
metal silicide, a polycide, and these, containing at 
least one of refractory metals, such as Ti, Cr, W, Ta, 
Mo, and Pb, can be used as a component of 
capacity line 300'. On the other hand, as a 
component of capacity electrode 302' which does 
not prepare opening, the electric conduction film 
of hydrogen permeability like a doped polysilicon 
can be used, for example. When the electric 
conduction film of hydrogen permeability is used, 
after forming capacity electrode 302', a hydrogen 
treating can be performed convenient. Or what is 
necessary is just to perform a hydrogen treating, 
before forming capacity line 302 1 in using the 
electric ^ conduction film- of ^ -hydrogen 
nontransparent nature as a component of capacity 
electrode 302'. 

[0152] Therefore, since there is no need of wiring 
scanning-line 3a lining up side by- side in capacity 
line 300' like the background technique mentioned 
above according to this operation gestalt, it is not 
necessary to extend the non-opening field of each 
pixel, and big storage capacitance is obtained by 
forming capacity line 300* and capacity electrode 
302' in scanning-line 3a or data-line 6a in piles in 
three dimensions on the TFT array substrate 10. 
Furthermore, also being able to form 
scanning-line 3a and capacity line 300' into low 
resistance, and attaining' high numerical 
aperture ization of a pitch minutely pixel 
especially by securing sufficient line breadth, the 
cross talk and ghost in a display image are 
reduced, and image quality can be improved. 
[0153] And since opening 300a f is prepared in 
capacity line 300' currently formed by the film of 
hydrogen nontransparent nature even if it adopts 
the configuration which carries out the laminating 
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of such storage capacitance 70-2 on scanning-line 
3a or data line 6a, even if it is after storage 
capacitance formation, channel field la' can fully 
be hydrogenated, and a TFT property can fully be 
improved. 

[0154] Moreover, especially with this operation 
gestalt, capacity electrode 302' has adopted the 
structure by which a laminating is carried out to 
the side near data line 6a rather than capacity 
line 300' made into fixed potential. For this reason, 
it is good to make thick to about 200-2000nm 
thickness of the 2nd interlayer insulation film 312 
which intervenes between capacity electrode 302' 
and data-line 6a. Thus, by stacking the 2nd 
interlayer insulation film 312 comparatively 
thickly, the adverse effect by capacity coupling 
between capacity electrode 302' and data-line 6a 
can be reduced in practical semantics. On the 
other hand, between capacity electrode 302' and 
scanning-line 3a which are made into pixel 
electrode potential, since the potential fluctuation 
in capacity electrode 302' having [ capacity line 
300' made into fixed potential ] an adverse effect 
on scanning-line 3a by capacity coupling since the 
laminating's is carried out, or the potential 
fluctuation in scanning-line 3a does not have an 
adverse effect on capacity electrode 302' (further 
pixel electrode 9a) by capacity coupling, it is 
advantageous. 

[0155] (The 15th operation gestalt) Next, with 
reference to drawing 26 and drawing 27 , the 15th 
operation gestalt of the electro-optic device of this 
invention is explained. Drawing 26 is the 
amplification top view of the TFT part of a TFT 
array substrate in which the data line, the 
- scanning line , : a pixel electrode/ etc. were-formed, 
and drawing 27 is the graph- sectional view 
showing the laminating condition of building the 
connection relation and storage capacitance of 
each class by the contact hole in drawing 26 . 
Although the basic configuration of the 
electro optic device of the gestalt of this operation 
is the same as that of the 14th operation gestalt 
and the same is said of the point of having 
prepared opening in the capacity line, with the 
gestalt of this operation, only the points made into 
the shape of notching differ to the configuration of 
opening of the 14th operation gestalt being a 
hole like. Therefore, in drawing 26 R> 6 and 
drawing 27 , the same sign is given to drawing 24 , 
drawing 25 , and a common component, and 
detailed explanation is omitted. 
[0156] With the 14th operation gestalt, to the 
configuration of opening 300a' prepared in 
capacity line 300' having been a hole-like, as 
shown in drawing 26 and drawing 27 , by this 
operation gestalt, the configuration of opening 
300b 1 prepared in capacity line 300' is the 



configuration which cut and lacked a part of edge 
of the capacity line 300' bottom. 
[0157] Also in this operation gestalt, since the 
crystal defect which exists in the interior of 
channel field la' can be hydrogenated by having 
prepared opening 300b', the same effectiveness as 
the 14th operation gestalt that leakage current 
can be reduced is acquired. Other effectiveness is 
the same as the 14th operation gestalt. 
[0158] (The 16th operation gestalt) Next, with 
reference to drawing 28 and drawing 29 , the 16th 
operation gestalt of the electro optic device of this 
invention is explained. Drawing 28 is the 
amplification top view of the TFT part of a TFT 
array substrate in which the data line, the 
scanning line, a pixel electrode, etc. were formed, 
and drawing 29 is the graph- sectional view 
showing the laminating condition of building the 
connection relation and storage capacitance of 
each class by the contact hole in drawing 28 . 
Although the basic configuration of the 
electro optic device of the gestalt of this operation 
is the same as that of the 14th and 15th operation 
gestalt, it differs in that both electrodes prepared 
opening in the capacity line side (one electrode) 
with the gestalt of this operation to having 
prepared opening among the two-layer electrodes 
which constitute storage capacitance from a 14th 
and 15th operation gestalt. Therefore, in drawing 
28 and drawing 2929 , the same sign is given to 
drawing 24 , drawing 25 , and a common 
component, and detailed explanation is omitted. 
[0159] The inside of the two-layer electrode which 
constitutes storage capacitance 70 2 from a 24th 
and 25th operation gestalt, As opposed to having 
prepared opening 300a ! and' 300b lv in capacity line 
300' by the side of a lower layer (fixed potential 
side capacity electrode) with the gestalt of this 
operation As shown in drawing 28 and drawing 29 , 
opening 300a' and 302a' are prepared for the both 
sides of capacity line 300* by the side of a lower 
layer (fixed potential side capacity electrode), and 
capacity electrode 302' by the side of the upper 
layer (pixel potential side capacity electrode). In 
the case of this operation gestalt, the 
configuration of opening 300a f and 302a' is made 
into the shape of a hole. 

[0160] Since opening 300a' and 302a 1 are prepared 
for the both sides of capacity line 300' and capacity 
electrode 302' in the case of the gestalt of this 
operation Capacity line 300' and capacity 
electrode 302' as the component For example, the 
electric conduction film of hydrogen 
nontransparent nature, such as a multilayer 
which carried out the laminating of a metal simple 
substance, an alloy, metal silicide, a polycide, and 
these, containing at least one of refractory metals, 
such as Ti, Cr, W, Ta, Mo, and Pb, can be used. If it 
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is made this configuration, after forming storage 
capacitance 70" 2, a hydrogen treating can be 
performed convenient. 

[0161] Also in the electro-optic device of the 
gestalt of this operation, in the configuration 
which carries out the laminating of the storage 
capacitance 70 2 on scanning-line 3a or data-line 
6a, since opening 300a' and 302a' are prepared 
The same effectiveness as these openings 300a' 
and the above-mentioned operation gestalt that a 
hydrogen atom reaches channel field la* of TFT30 
through 302a*, and hydrogenation of channel field 
la' is fully made, and can fully improve a TFT 
property even if it is after storage capacitance 
formation can be done so. 

[0162] Furthermore, it is the same as that of the 
above-mentioned operation gestalt that the 
effectiveness that the adverse effect by capacity 
coupling between the capacity electrode 302 and 
scanning-line 3a can be prevented by the 
laminating of the capacity line 300 which can 
shade channel field la' of TFT30 by data-line 6a, 
or is made into fixed potential between the 
capacity electrodes 302 and scanning-line 3a 
which are made into pixel electrode potential 
having been carried out is acquired. 
[0163] In the case of this operation gestalt, 
capacity line 300' and the effectiveness that the 
resistance of the two-layer electrode which 
constitutes storage capacitance 70-2 can be 
reduced since capacity electrode 302* can use a 
metal membrane are acquired especially. 
Furthermore, since these metal membranes 
function also as a light- shielding film, the 
effectiveness that a non-opening field can be 
shaded more certainly is also acquired. r - 
[0164] (The 17th operation gestalt) Next, with 
reference to drawing 30 and drawing 31 , the 17th 
operation gestalt of the electro-optic device of this 
invention is explained. Drawing 30 is the 
amplification top view of the TFT part of a TFT 
array substrate in which the data line, the 
scanning line, a pixel electrode, etc. were formed, 
and drawing 31 is the graph- sectional view 
showing the laminating condition of building the 
connection relation and storage capacitance of 
each class by the contact hole in drawing 30 . 
Although the basic configuration of the 
electro -optic device of the gestalt of this operation 
is the same as that of the 16th operation gestalt 
and the same is said of the point of having 
prepared the both sides of a capacity line and a 
capacity electrode opening, with the gestalt of this 
operation, only the points made into the shape of 
notching differ to the configuration of opening of 
the 16th operation gestalt being a hole-like. 
Therefore, in drawing 30 and drawing 31 , the 
same sign is given to drawing 28 , drawing 2929 , 



and a common component, and detailed 
explanation is omitted. 

[0165] the - 16 - operation » a gestalt - **** » 
capacity - a line - 300 - 1 and - capacity - an 
electrode - 302 - ' - having prepared - opening - 
300 - a - 1 -- 302 - a - ' - a configuration - a hole 
-- ** it was - a thing - receiving - a book - 
operation -- a gestalt - **** - drawing 30 - and - 
drawing 31 - being shown - as - opening - 300 - 
b - ' - 302 - b " ' - capacity - a line - 300 - ' - 
capacity - an electrode - 302 ' - each - the 
bottom -- an edge - a part -- cutting - having 
lacked - a configuration - becoming *- **** . 
[0166] Also in this operation gestalt, since opening 
300b 1 and the crystal defect which exists in the 
interior of channel field la' by having prepared 
302b' can be hydrogenated, the same effectiveness 
as the 16th operation gestalt that leakage current 
can be reduced is acquired. Other effectiveness is 
the same as the 16th operation gestalt. 
[0167] (The 18th operation gestalt) Next, with 
reference to drawing 32 and drawing 33 , the 18th 
operation gestalt of the electro-optic device of this 
invention is explained. It is the graph- sectional 
view showing the laminating condition that 
drawing 32 is a top view which is the pixel of the 
TFT array substrate with which the data line, the 
scanning line, a pixel electrode, etc. were formed, 
and drawing 33 builds the connection relation and 
storage capacitance of each class by the contact 
hole in drawing 32 here. In addition, in order to 
make easy to understand the laminating condition 
of building the connection relation and storage 
capacitance by the contact hole in a list, the 
contraction scale is made to have differed from 
relative plane configuration suitably for each class 
or every each part material in drawing 33 , in 
order to make each class and each part material 
into the magnitude of extent which can be 
recognized on a drawing. Moreover, in drawing 32 
and drawing 33 , the same sign is given to drawing 
2 and drawing 4 R> 4 (the 1st operation gestalt), 
and a common component, and detailed 
explanation is omitted. 

[0168] As shown in drawing 32 and drawing 33 , 
with this operation gestalt It replaces with one 
capacity line 300 compared with the 1st operation 
gestalt. It has the capacity lines 300x and 300y of 
the couple by which phase connection was made in 
the contact hole 321 punctured by dielectric films 
301a and 301b in near the center of scanning-line 
3a from which looked at superficially and it 
separated from the formation field of data-line 6a. 
Other example slack storage capacitance 70 4 
which is storage capacitance 70 (refer to drawing 
1 ) consists of pinching the capacity electrode 302 
among these. The capacity lines 300x and 300y 
have the lobe projected toward the upside in 
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drawing 32 from the part which intersects 
data-line 6a ; and are formed in the shape of a 
ctenidium while extending so that scanning-line 
3a may be covered. Under the present 
circumstances, the lobe in capacity line 300y is 
projected to this side of a contact hole 83 of 
connecting high concentration drain field le and 
the capacity electrode 302, and the lobe in 
capacity line 300x is projected across the contact 
hole 83. And storage capacitance 70 4 is formed 
through dielectric films 301a and 301b by carrying 
out opposite arrangement of the capacity lines 
300x and 300y and the L character-like capacity 
electrode 302, respectively. In addition, in 
connection with this, junction layer 303" for 
connecting data-line 6a to Id of high concentration 
source fields through contact holes 81 and 82 is 
formed from the same layer as capacity line 300y. 
About other configurations, it is the same as that 
of the case of the 1st operation gestalt. 
[0169] And in this operation gestalt, hole-like 
opening 300a' is prepared in the field which hits 
capacity line 300x located in the maximum upper 
layer among the electrodes of three layers in all 
which constitute storage capacitance 70-4 above 
channel field la* of TFT30. Opening is not 
prepared in the remaining capacity line 300y and 
the capacity electrode 302. Therefore, the electric 
conduction film of hydrogen nontransparent 
nature, such as a multilayer which carried out the 
laminating of a metal simple substance, an alloy, 
metal silicide, a polycide, and these, containing at 
least one of refractory metals, such as Ti, Cr, W, Ta, 
Mo, and Pb, can be used as a component of 
capacity line 300x. It is desirable from the field of 
; a hydrogen treatingto, use 1 the electric conduction 
film of hydrogen permeability like a doped 
polysilicon as a component of capacity line 300y 
and the capacity electrode 302 on the other hand, 
for example. In that case, after forming capacity 
line 300x of the maximum upper layer, a hydrogen 
treating can be performed convenient. 
[0170] Therefore, since there is no need of wiring 
the scanning line lining up side by side in a 
capacity line like the background technique 
mentioned above according to this operation 
gestalt, it is not necessary to extend the 
non-opening field of each pixel, and very big 
storage capacitance is obtained by forming the 
capacity electrode 302 in scanning-line 3a or 
data line 6a in piles in three dimensions on the 
TFT array substrate 10 at a capacity line 300x and 
300y list. When this effectiveness is acquired, a 
TFT property can be raised by channel field la' of 
TFT30 fully being hydrogenated. 
[0171] Moreover, the capacity electrode 302 which 
serves as pixel electrode potential especially with 
this operation gestalt Since it is pinched from the 



upper and lower sides by the capacity lines 300x 
and 300y of a couple used as fixed potential The 
potential fluctuation in the capacity electrode 302 
has an adverse effect on scanning-line 3a or 
data line 6a by capacity coupling, Or since the 
potential fluctuation in scanning-line 3a or 
data line 6a does not have an adverse effect on the 
capacity electrode 302 (further pixel electrode 9a) 
by capacity coupling, it is advantageous. And if 
constituted in this way, it can be managed even if 
it thickens neither the 1st inter layer insulation 
film 311 nor the 2nd interlayer insulation film 312 
for capacity coupling reduction. 
[0172] (The 19th operation gestalt) Next, with 
reference to drawing 34 and drawing 35 , the 19th 
operation gestalt of the electro-optic device of this 
invention is explained. Drawing 34 is a top view 
which is the pixel of the TFT array substrate with 
which the data line, the scanning line, a pixel 
electrode, etc. were formed, and drawing 35 is the 
graph- sectional view showing the laminating 
condition of building the connection relation and 
storage capacitance of each class by the contact 
hole in drawing 34 . In addition, in order to make 
easy to understand the laminating condition of 
building the connection relation and storage 
capacitance by the contact hole in a list, the 
contraction scale is made to have differed from 
relative plane configuration suitably for each class 
or every each part material in drawing 35 , in 
order to make each class and each part material 
into the magnitude of extent which can be 
recognized on a drawing. 

[0173] The basic configuration of the electro-optic 
device of this operation gestalt is the same as that 
of the-18th~ operation gestalt,- and it differ s in- that' * 
opening was prepared in the middle electrode with 
the gestalt of this operation to having prepared 
opening in the electrode of the maximum upper 
layer among the electrodes of three layers which 
constitute storage capacitance from a 18th 
operation gestalt. Therefore, in drawing 34 and 
drawing 35 , the same sign is given to drawing 32 
and drawing 33 (the 18th operation gestalt), and a 
common component, and detailed explanation is 
omitted. 

[0174] To having prepared opening 300a in 
capacity line 300x (fixed potential side capacity 
electrode) of the maximum upper layer among the 
electrodes of three layers which constitute storage 
capacitance 70 4 from a 18th operation gestalt, 
with the gestalt of this operation, as shown in 
drawing 34 and drawing 35 , opening 302a is 
prepared in an interlayer' s capacity electrode 302 
(pixel potential side capacity electrode). 
[0175] Since opening 302a is prepared in the 
capacity electrode 302 in the case of the gestalt of 
this operation, the electric conduction film of 
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hydrogen nontransparent nature, such as a 
multilayer which carried out the laminating of a 
metal simple substance, an alloy, metal silicide, a 
polycide, and these, containing at least one of 
refractory metals, such as Ti, Cr, W, Ta, Mo, and 
Pb, can be used as a component of the capacity 
electrode 302. On the other hand, as a component 
of the capacity lines 300x and 300y which do not 
prepare opening, the electric conduction film of 
hydrogen permeability like a doped polysilicon can 
be used, for example. When the electric conduction 
film of hydrogen permeability is used, after 
forming capacity line 300x, a hydrogen treating 
can be performed convenient. Or what is 
necessary is just to perform a hydrogen treating, 
before forming capacity line 300x in using the 
electric conduction film of hydrogen 
nontransparent nature as a component of capacity 
line 300x. 

[0176] Also in the electro-optic device of the 
gestalt of this operation, in the configuration 
which carries out the laminating of the storage 
capacitance 70 4 on scanning-line 3a or data-line 
6a, since opening 302a is prepared in the capacity 
electrode 302 The same effectiveness as the 
above-mentioned 18th operation gestalt that a 
hydrogen atom reaches channel field la' of TFT30 
through opening 302a, and hydrogenation of 
channel field la' is fully made, and can fully 
improve a TFT property even if it is after storage 
capacitance formation can be done so. 
[0177] Furthermore, it is the same as that of the 
above-mentioned 18th operation gestalt that the 
effectiveness that the adverse effect by capacity 
coupling between the capacity electrode 302 and 
data-line 6a and- between- 1 the capacity electrode 
302 and scanning-line 3a can be prevented by 
having inserted the upper and lower sides of the 
capacity electrode 302 used as pixel electrode 
potential by the capacity lines 300x and 300y used 
as fixed potential is acquired. 

[0178] (The 20th operation gestalt) Next, with 
reference to drawing 36 and drawing 37 , the 20th 
operation gestalt of the electro-optic device of this - 
invention is explained. Drawing 36 is a top view 
which is the pixel of the TFT array substrate with 
which the data line, the scanning line, a pixel 
electrode, etc. were formed, and drawing 37 is the 
graphsectional view showing the laminating 
condition of building the connection relation and 
storage capacitance of each class by the contact 
hole in drawing 36 . In addition, in order to make 
easy to understand the laminating condition of 
building the connection relation and storage 
capacitance by the contact hole in a list, the 
contraction scale is made to have differed from 
relative plane configuration suitably for each class 
or every each part material in drawing 37 , in 



order to make each class and each part material 
into the magnitude of extent which can be 
recognized on a drawing. 

[0179] Although the basic configuration of the 
electro-optic device of this operation gestalt is the 
same as that of the 18th and 19th operation 
gestalt, opening is prepared in the electrode of the 
maximum upper layer among the electrodes of 
three layers which constitute storage capacitance 
from a 18th operation gestalt, and it differs in that 
opening was prepared in the electrode of the 
lowest layer by the gestalt of this operation to 
having prepared opening in an interlayer's 
electrode with the 19th operation gestalt. 
Therefore, in drawing 36 and drawing 37 , the 
same sign is given to drawing 32 and drawing 33 
(the 18th operation gestalt), and a common 
component, and detailed explanation is omitted. 
[0180] The inside of the electrode of three layers 
which constitutes storage capacitance 70-4 from a 
18th operation gestalt, Opening 300a is prepared 
in capacity line 300x (fixed potential side capacity 
electrode) of the maximum upper layer. With the 
19th operation gestalt, to . having prepared 
opening 302a in an interlayer's capacity electrode 
302 (pixel potential side capacity electrode), as 
shown at drawing 36 and drawing 37 , by the 
gestalt of this operation, opening 300a is prepared 
in capacity line 300y (fixed potential side capacity 
electrode) of the lowest layer. 

[0181] Since opening 300a is prepared in capacity 
line 300y in the case of the gestalt of this 
operation, the electric conduction film of hydrogen 
nontransparent nature, such as a multilayer 
which carried out the laminating of a metal simple 
substanceran alloy, metal silicide, a polycide, and 
these, containing at least one of refractory metals, 
such as Ti, Cr, W, Ta, Mo, and Pb, can be used as a 
component of capacity line 300y. On the other 
hand, as the capacity electrode 302 which does not 
prepare opening, and a component of capacity line 
300x, the electric conduction film of hydrogen 
permeability like a doped polysihcon can be used, 
for example. When the electric conduction film of 
hydrogen permeability is used for two-layer 
[ upper ], after forming capacity line 300x, a 
hydrogen treating can be performed convenient. 
[0182] Also in the electro-optic device of the 
gestalt of this operation, in the configuration 
which carries out the laminating of the storage 
capacitance 70 4 on scanning-line 3a or data-line 
6a, since opening 300a is prepared in capacity line 
300y The same effectiveness as the 
above-mentioned 18th and 19th operation gestalt 
that a hydrogen atom reaches channel field la f of 
TFT30 through opening 300a, and hydrogenation 
of channel field la' is fully made, and can fully 
improve a TFT property even if it is after storage 
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capacitance formation can be done so. 
[0183] Furthermore, it is the same as that of the 
above-mentioned 18th and 19th operation gestalt 
that the effectiveness that the adverse effect by 
capacity coupling between the capacity electrode 
302 and data-line 6a and between the capacity 
electrode 302 and scanning-line 3a can be 
prevented by having inserted the upper and lower 
sides of the capacity electrode 302 used as pixel 
electrode potential by the capacity lines 300x and 
300y used as fixed potential is acquired. 
[0184] (The 21st operation gestalt) Next, with 
reference to drawing 38 and drawing 39 , the 21st 
operation gestalt of the electro-optic device of this 
invention is explained. Drawing 38 is a top view 
which is the pixel of the TFT array substrate with 
which the data line, the scanning line, a pixel 
electrode, etc. were formed, and drawing 39 is the 
graph-sectional view showing the laminating 
condition of building the connection relation and 
storage capacitance of each class by the contact 
hole in drawing 38 . In addition, in order to make 
easy to understand the laminating condition of 
building the connection relation and storage 
capacitance by the contact hole in a list, the 
contraction scale is made to have differed from 
relative plane configuration suitably for each class 
or every each part material in drawing 39 , in 
order to make each class and each part material 
into the magnitude of extent which can be 
recognized on a drawing. 

[0185] Although the basic configuration of the 
electro-optic device of this operation gestalt is the 
same as that of the 18th - the 20th operation 
gestalt, with the gestalt of this operation, it differs 
in that opening - was prepared- in ^he two-layer 
electrode to having prepared opening in the 
electrode of one layer among the electrodes of 
three layers which constitute storage capacitance 
from the 18th - a 20th operation gestalt. Therefore, 
in drawing 38 and drawing 39 , the same sign is 
given to drawing 32 and drawing 33 (the 18th 
operation gestalt), and a common component, and 
detailed explanation is omitted. 
[0186] With the gestalt of this operation, opening 
is prepared in the two-layer capacity electrode 
(capacity line) to having prepared opening in the 
capacity electrode (capacity line) of any one layer 
among the electrodes of three layers which 
constitute storage capacitance 70- 4 from the 18th - 
a 20th operation gestalt. Especially, with this 
operation gestalt, as shown in drawing 36 and 
drawing 37 , Openings 300a and 302a are formed 
in the capacity electrode 302 (pixel potential side 
capacity electrode) of the capacity line 300x (fixed 
potential side capacity electrode) and the 
interlayer of the maximum upper layer, 
respectively. Opening is not prepared in capacity 



line 300y (fixed potential side capacity electrode) 
of the lowest layer. 

[0187] Since Openings 300a and 302a are formed 
in capacity line 300x and the capacity electrode 
302 in the case of the gestalt of this operation, the 
electric conduction film of hydrogen 
nontransparent nature, such as a multilayer 
which carried out the laminating of a metal simple 
substance, an alloy, metal silicide, a polycide, and 
these, containing at least one of refractory metals, 
such as Ti, Cr, W, Ta, Mo, and Pb, can be used as a 
component of capacity line 300x and the capacity 
electrode 302. It is desirable to, use the electric 
conduction film of hydrogen permeability like a 
doped poly silicon on the other hand as a 
component of capacity line 300y which does not 
prepare opening, for example. After forming 
capacity line 300x in this configuration, a 
hydrogen treating can be performed convenient. 
[0188] Also in the electro-optic device of the 
gestalt of this operation, in the configuration 
which carries out the laminating of the storage 
capacitance 70 4 on scanning-line 3a or data-line 
6a, since Openings 300a and 302a are formed in 
capacity line 300x and the capacity electrode 302 
The same effectiveness as the above-mentioned 
operation gestalt that a hydrogen atom reaches 
channel field la' of TFT30 through Openings 300a 
and 302a, and hydrogenation of channel field la' 
is fully made, and can fully improve a TFT 
property even if it is after storage capacitance 
formation can be done so. 

[0189] Furthermore, it is the same as that of the 
above 18th - the 20th operation gestalt that the 
effectiveness that the adverse effect by capacity 
coupling between ^the capacity electrode 302-and 
data-line 6a and between the capacity electrode 
302 and scanning-line" 3a can be prevented by 
having inserted the upper and lower sides of the 
capacity electrode 302 used as pixel electrode 
potential by the capacity lines 300x and 300y used 
as fixed potential is acquired. 

[0190] (The 22nd operation gestalt) Next, with 
reference to drawing 40 and drawing 41 , the 22nd 
operation gestalt of the electro-optic device of this 
invention is explained. Drawing 40 is a top view 
which is the pixel of the TFT array substrate with 
which the data line, the scanning line, a pixel 
electrode, etc. were formed, and drawing 41 is the 
graph- sectional view showing the laminating 
condition of building the connection relation and 
storage capacitance of each class by the contact 
hole in drawing 40 . In addition, in order to make 
easy to understand the laminating condition of 
building the connection relation and storage 
capacitance by the contact hole in a list, the 
contraction scale is made to have differed from 
relative plane configuration suitably for each class 
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or every each part material in drawing 41 , in 
order to make each class and each part material 
into the magnitude of extent which can be 
recognized on a drawing. 

[0191] Although the basic configuration of the 
electro -optic device of this operation gestalt is the 
same as that of the 21st operation gestalt and the 
same is said of having prepared opening in the 
two layer electrode which constitutes storage 
capacitance, the two-layer electrode with which it 
prepared opening that the gestalt of this operation 
differs from the 21st operation gestalt is only the 
point whether to be which electrode. Therefore, in 
drawing 40 and drawing 41 , the same sign is 
given to drawing 38 and drawing 39 (the 21st 
operation gestalt), and a common component, and 
detailed explanation is omitted. 
[0192] The inside of the electrode of three layers 
which constitutes storage capacitance 70-4 from a 
21st operation gestalt, As opposed to having 
formed Openings 300a and 302a in the capacity 
electrode 302 (pixel potential side capacity 
electrode) of the capacity line 300x (fixed potential 
side capacity electrode) and the interlayer of the 
maximum upper layer with the gestalt of this 
operation As shown in drawing 40 and drawing 41 , 
Openings 302a and 300a are formed in capacity 
line 300y (fixed potential side capacity electrode) 
of an interlayer's capacity electrode 302 (pixel 
potential side capacity electrode) and the lowest 
layer, respectively. Opening is not prepared in 
capacity line 300x (fixed potential side capacity 
electrode) of the maximum upper layer. 
[0193] Since Openings 302a and 300a are formed 
in the capacity electrode 302 and capacity line 
300y in the case of the gestalt of this -oper ation, 
the electric conduction film of hydrogen 
nontransparent nature, such as a multilayer 
which carried out the laminating of a metal simple 
substance, an alloy, metal silicide, a polycide, and 
these, containing at least one of refractory metals, 
such as Ti, Cr, W, Ta, Mo, and Pb, can be used as a 
component of the capacity electrode 302 and 
capacity line 300y. It is desirable to, use the 
electric conduction film of hydrogen permeability 
like a doped polysilicon on the other hand as a 
component of capacity line 300x which do not 
prepare opening, for example. After forming 
capacity line 300x in this configuration, a 
hydrogen treating can be performed convenient. 
[0194] Also in the electro-optic device of the 
gestalt of this operation, in the configuration 
which carries out the laminating of the storage 
capacitance 70 4 on scanning-line 3a or data-line 
6a, since Openings 302a and 300a are formed in 
the capacity electrode 302 and capacity line 300y 
The same effectiveness as the above-mentioned 
operation gestalt that a hydrogen atom reaches 



channel field la* of TFT30 through Openings 302a 
and 300a, and hydrogenation of channel field la* 
is fully made, and can fully improve a TFT 
property even if it is after storage capacitance 
formation can be done so. 

[0195] Furthermore, it is the same as that of the 
above 18th - the 21st operation gestalt that the 
effectiveness that the adverse effect by capacity 
coupling between the capacity electrode 302 and 
data-line 6a and between the capacity electrode 
302 and scanning-line 3a can be prevented by 
having inserted the upper and lower sides of the 
capacity electrode 302 used as pixel electrode 
potential by the capacity lines 300x and 300y used 
as fixed potential is acquired. 

[0196] (The 23rd operation gestalt) Next, with 
reference to drawing 42 and drawing 43 , the 23rd 
operation gestalt of the electro-optic device of this 
invention is explained. Drawing 42 is a top view 
which is the pixel of the TFT array substrate with 
which the data line, the scanning line, a pixel 
electrode, etc. were formed, and drawing 43 is the 
graph- sectional view showing the laminating 
condition of building the connection relation and 
storage capacitance of each class by the contact 
hole in drawing 42 . In addition, in order to make 
easy to understand the laminating condition of 
building the connection relation and storage 
capacitance by the contact hole in a list, the 
contraction scale is made to have differed from 
relative plane configuration suitably for each class 
or every each part material in drawing 43 , in 
order to make each class and each part material 
into the magnitude of extent which can be 
recognized on a drawing. 

[0 197] Although the basic configuration of the 
electro-optic device of this operation gestalt is the 
same as that of the 21st and 22nd operation 
gestalt and the same is said of having prepared 
opening in the twolayer electrode which 
constitutes storage capacitance, the two layer 
electrode with which it prepared opening that the 
gestalt of this operation differs from the 21st and 
22nd operation gestalt is only the point whether to 
be which electrode. Therefore, in drawing 42 and 
drawing 43 , the same sign is given to drawing 38 
R> 8 and drawing 39 (the 21st operation gestalt), 
and a common component, and detailed 
explanation is omitted. 

[0198] With the gestalt of this operation, as shown 
in drawing 42 and drawing 43 , Openings 300a 
and 300a are formed in capacity line 300y (fixed 
potential side capacity electrode) of the capacity 
line 300x (fixed potential side capacity electrode) 
and the lowest layer of the maximum upper layer, 
respectively. Opening is not prepared in an 
interlayer's capacity electrode 302 (pixel potential 
side capacity electrode). 
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[0199] Since Openings 300a and 300a are formed 
in capacity line 300x and capacity line 300y in the 
case of the gestalt of this operation As a 
component of capacity line 300x and capacity line 
300y, for example, Ti, The electric conduction film 
of hydrogen nontransparent nature, such as a 
multilayer which carried out the laminating of a 
metal simple substance, an alloy, metal silicide, a 
polycide, and these, containing at least one of 
refractory metals, such as Cr, W, Ta, Mo, and Pb, 
can be used. It is desirable to, use the electric 
conduction film of hydrogen permeability like a 
doped polysilicon on the other hand as a 
component of the capacity electrode 302 which 
does not prepare opening, for example. After 
forming capacity line 300x in this configuration, a 
hydrogen treating can be performed convenient. 
[0200] Also in the electro-optic device of the 
gestalt of this operation, in the configuration 
which carries out the laminating of the storage 
capacitance 70 4 on scanning-line 3a or data-line 
6a, since Openings 300a and 300a are formed in 
capacity line 300x and capacity line 300y The 
same effectiveness as the above-mentioned 
operation gestalt that a hydrogen atom reaches 
channel field la' of TFT30 through Openings 300a 
and 300a, and hydrogenation of channel field la' 
is fully made, and can fully improve a TFT 
property even if it is after storage capacitance 
formation can be done so. 

[0201] Furthermore, it is the same as that of the 
above 18th - the 22nd operation gestalt that the 
effectiveness that the adverse effect by capacity 
coupling between the capacity electrode 302 and 
data-line 6a and between the capacity electrode 
302 and scanning -line -3a can be prevented by 
having inserted the upper and lower sides of the 
capacity electrode 302 used as pixel electrode 
potential by the capacity lines 300x and 300y used 
as fixed potential is acquired. 

[0202] (The 24th operation gestalt) Next, with 
reference to drawing 44 , the 24th operation 
gestalt of the electro-optic device of this invention 
is explained. Drawing 44 is the amplification top 
view of the TFT part of a TFT array substrate in 
which the data line, the scanning line, a pixel 
electrode, etc. were formed. Although the basic 
configuration of the electro-optic device of the 
gestalt of this operation is the same as that of the 
18th operation gestalt, with the gestalt of this 
operation, only the points made into the shape of 
notching differ to the configuration of opening of 
the 18th operation gestalt being a hole-like. 
Therefore, in drawing 44 , the same sign is given 
to drawing 32 and a common component, and 
detailed explanation is omitted. Since 
cross- section structure also becomes being the 
same as that of the 18th operation gestalt, a 



graphic display is omitted. 

[0203] With the 18th operation gestalt, to the 
configuration of opening 300a having been a 
hole -like, as shown in drawing 44 , by this 
operation gestalt, the configuration of opening 
300b prepared in capacity line 300x is the 
configuration which cut and lacked a part of edge 
of the capacity line 300x bottom. 
[0204] Also in this operation gestalt, since the 
crystal defect which exists in the interior of 
channel field la' can.be hydrogenated by having 
prepared opening 300b, the same effectiveness as 
the 18th operation gestalt that leakage current 
can be reduced is acquired. Other effectiveness is 
the same as the 18th operation gestalt. 
[0205] (The 25th operation gestalt) Next, with 
reference to drawing 45 , the 25th operation 
gestalt of the electro-optic device of this invention 
is explained. Drawing 45 is the amplification top 
view of the TFT part of a TFT array substrate in 
which the data line, the scanning line, a pixel 
electrode, etc. were formed. Although the basic 
configuration of the electro-optic device of the 
gestalt of this operation is the same as that of the 
21st operation gestalt, with the gestalt of this 
operation, only the points made into the shape of 
notching differ to the configuration of opening of 
the 21st operation gestalt being a hole-like. 
Therefore, in drawing 45 , the same sign is given 
to drawing 38 and a common component, and 
detailed explanation is omitted. Since 
cross-section structure also becomes being the 
same as that of the 21st operation gestalt, a 
graphic display is omitted. 

[0206] With the 21st operation gestalt, to the 
configuration of Openings 300a and^302a -having 
been a hole like, as shown in drawing 45 , by this 
operation gestalt, the configuration of Openings 
300b and 302b prepared in capacity line 300x and 
the capacity electrode 302, respectively is the 
configuration which cut and lacked a part of edge 
of each capacity line 300x and capacity electrode 
302 bottom. 

[0207] Also in this operation gestalt, since the 
crystal defect which exists in the interior of 
channel field la' can be hydrogenated by having 
formed Openings 300b and 302b, the same 
effectiveness as the 21st operation gestalt that 
leakage current can be reduced is acquired. Other 
effectiveness is the same as the 21st operation 
gestalt. 

[0208] (The 26th operation gestalt) Next, with 
reference to drawing 46 and drawing 47 , the 26th 
operation gestalt of the electro-optic device of this, 
invention is explained. Drawing 46 is a top view 
which is the pixel of the TFT array substrate with 
which the data line, the scanning line, a pixel 
electrode, etc. were formed, and drawing 47 is the 
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graph- sectional view showing the laminating 
condition of building the connection relation and 
storage capacitance of each class by the contact 
hole in drawing 46 . In addition, in order to make 
easy to understand the laminating condition of 
building the connection relation and storage 
capacitance by the contact hole in a list, the 
contraction scale is made to have differed from 
relative plane configuration suitably for each class 
or every each part material in drawing 47 , in 
order to make each class and each part material 
into the magnitude of extent which can be 
recognized on a drawing. 

[0209] Although the basic configuration of the 
electro-optic device of this operation gestalt is the 
same as that of the 18th - the 25th operation 
gestalt, it differs in that the electrode of three 
layers prepared opening in one layer or a 
two layer electrode with the gestalt of this 
operation to having prepared opening among the 
electrodes of three layers which constitute storage 
capacitance from the 18th - a 25th operation 
gestalt. Therefore, in drawing 46 and drawing 47 , 
the same sign is given to drawing 32 and drawing 
33 (the 18th operation gestalt), and a common 
component, and detailed explanation is omitted. 
[0210] With the gestalt of this operation, opening 
is prepared in all the capacity electrodes (capacity 
line) of three layers to having prepared opening in 
one layer or a twolayer capacity electrode 
(capacity line) among the electrodes of three 
layers which constitute storage capacitance 70-4 
from the 18th - a 25th operation gestalt. That is, 
with this operation gestalt, as shown in drawing 
46 and drawing 47 , Openings 300a, 302a, and 
300a are formed in capacity line 300x (fixed 
potential side capacity electrode) of the maximum 
upper layer, an interlayer's capacity electrode 302 
(pixel potential side capacity electrode), and all of 
capacity line 300y (fixed potential side capacity 
electrode) of the lowest layer, respectively. 
[0211] Since opening is prepared in all capacity 
electrodes (capacity line) in the case of the gestalt 
of this operation, the electric conduction film of 
hydrogen nontransparent nature, such as a 
multilayer which carried out the laminating of a 
metal simple substance, an alloy, metal silicide, a 
polycide, and these, which contains at least one of 
refractory metals, such as Ti, Cr, W, Ta, Mo, and 
Pb, in capacity line 300x, the capacity electrode 
302, and capacity line 300y can be used. In this 
case, after forming capacity line 300x, a hydrogen 
treating can be performed convenient. 
[0212] Also in this operation gestalt, since the 
crystal defect which exists in the interior of 
channel field la' can be hydrogenated by having 
formed Openings 300a, 302a, and 300a, the same 
effectiveness as the 18th - the 25th operation 



gestalt that leakage current can be reduced is 
acquired. Other effectiveness is the same as the 
18th - the 25th operation gestalt. 
[0213] (The 27th operation gestalt) Next, with 
reference to drawing 48 and drawing 49 R> 9, the 
27th operation gestalt of the electro-optic device of 
this invention is explained. It is the 
graph- sectional view showing the laminating 
condition that drawing 48 is a top view which is 
the pixel of the TFT array substrate with which 
the data line, the scanning line, a pixel electrode, 
etc. were formed, and drawing 49 builds the 
connection relation and storage capacitance of 
each class by the contact hole in drawing 48 here. 
In addition, in order to make easy to understand 
the laminating condition of building the 
connection relation and storage capacitance by the 
contact hole in a list, the contraction scale is made 
to have differed from relative plane configuration 
suitably for each class or every each part material 
in drawing 49 , in order to make each class and 
each part material into the magnitude of extent 
which can be recognized on a drawing. Moreover, 
in drawing 48 and drawing 49 , the same sign is 
given to drawing 2 and drawing 4 (the 1st 
operation gestalt), and a common component, and 
detailed explanation is omitted. 
[0214] As shown in drawing 48 and drawing 49 , 
with the 27th operation gestalt Compared with 
the 1st operation gestalt, the capacity line 300 and 
the capacity electrode 302 are replaced with 
carrying out opposite arrangement through a 
dielectric film 301. It has the conductive built-in 
light- shielding film 700 (a two dot chain line 
shows a profile) as a capacity line in the 3rd 
interlayer insulation film - 7- (namely, -between 
interlayer insulation film 7a and interlayer 
insulation - film 7b). And other example slack 
storage capacitance 70-8 which is storage 
capacitance 70 (refer to drawing 1 ) consists of 
carrying out opposite arrangement of this built-in 
light- shielding film 700 and the capacity electrode 
702 through a dielectric film 701. 
[0215] Through the contact hole 751 punctured by 
interlayer insulation film 7b, it connects with 
pixel electrode 9a, and let this capacity electrode 
702 be pixel electrode potential. Moreover, the 
capacity electrode 702 relays the junction layer 
705 which consists of the same film (for example, 
aluminum film) as data line 6a through the 
contact hole 753 punctured by the contact hole 752 
punctured by interlayer insulation film 7a and the 
1st interlayer insulation film 311, and is 
connected to high concentration drain field le. 
[0216] Furthermore, the built-in light- shielding 
film 700 which functions also as a capacity line of 
storage capacitance 70 8 while specifying the 
opening field of each pixel is installed in the shape 
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of a grid even outside an image display field, and 
is dropped on fixed potential. The part 
corresponding to a contact hole 752 is narrow a 
little, and flat-surface formation of the built-in 
light- shielding film 700 is carried out in order to 
close puncturing of a contact hole 752, if . 
[0217] Moreover, the capacity electrode 702 has 
the L character-like flat- surface configuration of 
coming to connect the part extended along with 
scanning-line 3a, and the part extended along 
with data line 6a, and it is broadly formed a little 
around the contact hole 751 so that it may make 
connection with pixel electrode 9a by the contact 
hole 751 good. Moreover, it is broadly formed a 
little around the contact hole 753 in order to make 
connection with the junction layer 705 by the 
contact hole 753 good also with high concentration 
drain field le of semi-conductor layer la. 
[0218] In addition, the junction layer 705 is 
formed in the shape of L character so that it may 
see superficially and the puncturing location of 
contact holes 752 and 753 may be included, 
respectively, it is narrow a little and flat- surface 
formation of the data line 6a which consists of the 
same layer as the junction layer 705 is carried out 
so that the part in near [ contact hole 753 ] the 
junction layer 705 may be avoided. About other 
configurations, it is the same as that of the case of 
the 1st operation gestalt. 

[0219] And in the case of the gestalt of this 
operation, hole like opening 700a is prepared in 
the field which is equivalent to the built-in 
light- shielding film 700 above channel field la' of 
TFT30. As furthermore shown in drawing 48 , in 
order to carry out opening of the upper part of 
channel field la u of TFT30, v it-is narrow and the 
constriction section of data line 6a formed by 
being narrow so that a part of junction layer 705 
might be avoided is formed so that channel field 
la* of TFT30 may be avoided further. Therefore, in 
order to avoid that buildup of the resistance of 
data line 6a arises in this most narrow part, he 
prepares the overhang section jutted out leftward 
in drawing in reverse, and is trying for data-line 
6a not to become extremely thin in this part. 
[0220] In the 1st - the 26th operation gestalt, after 
forming the structure, i.e., storage capacitance, 
where the data line is altogether arranged above 
storage capacitance, it was the structure which 
forms the data line. To it, in the case of the gestalt 
of this operation, after forming data line 6a and 
the junction layer 705, the built- in light- shielding 
film 700 which constitutes storage capacitance 
70 8, a dielectric film 701, and the capacity 
electrode 702 will be formed. Therefore, when 
aluminum film which is a low-melt point point 
metal as a component of data line 6a and the 
junction layer 705 is used, it is good to use the 



metal simple substance which contains at least 
one of refractory metals, such as Ti, Cr, W, Ta, Mo, 
Pb, etc. which can be formed by the sputtering 
method etc., as a component of the built-in 
light- shielding film 700 and the capacity electrode 
702, an alloy, metal silicide, a polycide, etc. As for 
especially the capacity electrode 702, it is 
desirable to use this high kind of 
protection from light nature of film also from a 
viewpoint of shading opening 700a of the channel 
field la' upper part of the built-in light- shielding 
film 700. In addition, about a dielectric film 701, it 
is good to use silicon oxide, such as LTO film, the 
silicon oxide by the plasma- CVD method, a silicon 
nitride, etc. Moreover, if a refractory metal is used 
for data line 6a and the junction layer 705, silicon 
oxide, such as HTO film, is also selectable as an 
ingredient of the polish recon film and a dielectric 
film 701 as an ingredient of a capacity electrode. 
[0221] Since there is no need of wiring the 
scanning line fining up side -by- side in a capacity 
line like the background technique mentioned 
above according to this operation gestalt, it is not 
necessary to extend the non-opening field of each 
pixel, and big storage capacitance is obtained by 
forming a capacity line and a capacity electrode in 
scanning-line 3a or data-line 6a in piles in three 
dimensions on the TFT array substrate 10. When 
this effectiveness is acquired, even if it performs a 
hydrogen treating after formation of a dielectric 
film 701, a TFT property can be raised by channel 
field la' of TFT30 fully being hydrogenated. 
Moreover, since the field of the opening 700a can 
be shaded with the capacity electrode 702 by 
selection of the ingredient of the capacity electrode 
702 even^ if -it is- the structure which prepared 
opening 700a in the built-in light- shielding film 
700, in order to perform "a hydrogen treating 
effectively, the optical leakage current of TFT30 
can also be prevented. 

[0222] (The 28th operation gestalt) Next, with 
reference to drawing 50 and drawing 51 , the 28th 
operation gestalt of the electro-optic device of this 
invention is explained. Drawing 50 is a top view 
which is the pixel of the TFT array substrate with 
which the data line, the scanning line, a pixel 
electrode, etc. were formed, and drawing 51 is the 
graph- sectional view showing the laminating 
condition of building the connection relation and 
storage capacitance of each class by the contact 
hole in drawing 50 . In addition, in order to make 
easy to understand the laminating condition of 
building the connection relation and storage 
capacitance by the contact hole in a list, the 
contraction scale is made to have differed from 
relative plane configuration suitably for each class 
or every each part material in drawing 51 , in 
order to make each class and each part material 
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into the magnitude of extent which can be 
recognized on a drawing. 

[0223] Although the basic configuration of the 
electro optic device of this operation gestalt is the 
same as that of the 27th operation gestalt almost, 
it differs in that the capacity electrode which 
constitutes storage capacitance prepared the 
built-in light- shielding film separately. Therefore, 
in drawing 50 and drawing 51 , the same sign is 
given to drawing 48 and drawing 4949 (the 27th 
operation gestalt), and a common component, and 
detailed explanation is omitted. 
[0224] In the case of the gestalt of this operation, 
as shown in drawing 50 and drawing 51 , 
compared with the 27th operation gestalt, the up 
Shimonoseki charge of capacity line 700' (the 
two-dot chain line in drawing 50 shows) and 
capacity electrode 702' (the dashed line in drawing 
50 shows) has reversed focusing on dielectric film 
701' between both. In connection with this, the 
part corresponding to a contact hole 751 is narrow 
a little, and flat- surface formation of it is carried 
out so that it may close puncturing of a contact 
hole 751 for every pixel, if grid-like capacity line 
700 f is possible. Moreover, capacity electrode 702' 
has the L character-like flat-surface configuration 
of coming to connect the part extended along with 
scanning-line 3a, and the part extended along 
with data-line 6a, and it is broadly formed a little 
around the contact hole 751 so that it may make 
connection with pixel electrode 9a by the contact 
hole 751 good. Moreover, although built-in 
light- shielding film 700' was functioning as a 
capacity line with the 27th operation gestalt, 
capacity line 700* may not have 
protection frbm light nature in -reverse with the 
gestalt of this operation. Instead, the upper 
light- shielding film 7001 (the thick wire in 
drawing shows) is separately formed between 
interlayer insulation film 7a- 1 and interlayer 
insulation film 7a 2. About other configurations, it 
is the same as that of the case of the 27th 
operation gestalt. 

[0225], And in the case of the gestalt of this 
operation, hole-like opening 7001a is prepared in 
the field which is equivalent to the upper 
light- shielding film 7001 above channel field la' of 
TFT30. Moreover, notching like opening 702b' is 
prepared in the field which also hits capacity 
electrode 702' above channel field la' of TFT30. As 
furthermore shown in drawing 50 , in order to 
carry out opening of the upper part of channel 
field la' of TFT30, it is narrow and the 
constriction section of data-line 6a formed by 
being narrow so that a part of junction layer 705 
might be avoided is formed so that channel field 
la' of TFT30 may be avoided further. Therefore, in 
order to avoid that buildup of the resistance of 



data-line 6a arises in this most narrow part, he 
prepares the overhang section jutted out leftward 
in drawing in reverse, and is trying for data-line 
6a not to become extremely thin in this part. 
[0226] When big storage capacitance is obtained 
also in this operation gestalt by forming a capacity 
line and a capacity electrode in scanning -line 3a or 
data-line 6a in piles in three dimensions on the 
TFT array substrate 10 Even if it performs a 
hydrogen treating after formation of dielectric film 
701', the same effectiveness as the 27th operation 
gestalt that a TFT property can be raised by 
channel field la' of TFT30 fully being 
hydrogenated can be done so. 

[0227] (The 29th operation gestalt) Next, with 
reference to drawing 52 and drawing 53 , the 29th 
operation gestalt of the electro optic device of this 
invention is explained. Drawing 52 is a top view 
which is the pixel of the TFT array substrate with 
which the data line, the scanning line, a pixel 
electrode, etc. were formed, and drawing 53 is the 
graph- sectional view showing the laminating 
condition of building the connection relation and 
storage capacitance of each class by the contact 
hole in drawing 52. In addition, in order to make 
easy to understand the laminating condition of 
building the connection relation and storage 
capacitance by the contact hole in a list, the 
contraction scale is made to have differed from 
relative plane configuration suitably for each class 
or every each part material in drawing 53, in order 
to make each class and each part material into the 
magnitude of extent which can be recognized on a 
drawing. 

[0228] Although the basic configuration of the 
electro optic device of this operation gestalt is the 
same as that of the 1st operation gestalt almost; in 
addition to the capacity electrode, the points 
which also formed the capacity line used as fixed 
potential in the shape of an island differ. 
Therefore, in drawing 52 and drawing 53, the 
same sign is given to drawing 2 and drawing 4 
(the 1st operation gestalt), and a common 
component, and detailed explanation is omitted. 
[0229] In the case of the gestalt of this operation, 
as shown in drawing 52 and drawing 53, unlike 
the 1st operation gestalt, the junction layer 303 
which relays connection between Id of high 
concentration source fields of TFT30 to data line 
6a is not formed, but direct continuation of the 
data line 6a is carried out to Id of high 
concentration source fields of TFT30 through the 
contact hole 86 which penetrates an interlayer 
insulation film 311 and an interlayer insulation 
film 312. 

[0230] Like the 1st operation gestalt, although 
capacity line 300" is formed in an upper layer side 
and capacity electrode 302" is formed in the lower 
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layer side through dielectric film 30 1", like the 1st 
operation gestalt, capacity line 300" is not 
prolonged for a long time along with scanning-line 
3a, but is formed in the shape of an island for 
every pixel about storage capacitance 70-5 (in 
explanation of this operation gestalt, it is called a 
"capacity line" irrespective of a configuration). 
Therefore, in order to drop each capacity line 300 
on fixed potential, with this operation gestalt, by 
being installed in the perimeter from an image 
display field, and connecting with the constant 
source of potential, lower layer light- shielding film 
11a made into fixed potential is prepared, and 
capacity line 300" is connected to lower layer 
light- shielding film 11a through the contact hole 
87 formed in the interlayer insulation film 311 
and the substrate insulator layer 12 for every 
pixel. 

[0231] and -- a book -- operation - a gestalt - a 
case - drawing 52 - being shown - as - both - 
abbreviation - L - a character --**-- forming - 
having had - capacity -- a line 300 " - and - 
capacity - an electrode -- 302 - " - a corner - TFT 

- 30 - a channel - a field - one - a - ' - avoiding 

- as - having been narrow - a configuration - ** 

- having carried out - things - TFT -- 30 - a 
channel - a field - one - a - ' - the upper part - 
opening - forming - having **** . In addition, 
as a component of capacity line 300" and capacity 
electrode 302", the same thing as the 12th 
operation gestalt which prepared opening can be 
used for both electrodes two-layer [ these ]. 
[0232] Therefore, when big storage capacitance is 
obtained by forming capacity line 300" and 
capacity electrode 302" in scanning-line 3a or 

- data-line 6a in piles in three dimensions on the 
TFT array substrate 10 according.to this operation 
gestalt, Even if it performs a hydrogen treating 
after formation of capacity line 300", the same 
effectiveness as the above-mentioned operation 
gestalt that a TFT property can be raised by 
channel field la' of TFT 30 fully being 
hydrogenated can be done so. 

[0233] Moreover, in the case of this operation 
gestalt, it is especially effective in capacity line 
300" being stabilized more and fixed to fixed 
potential by having connected capacity line 300" to 
lower layer light* shielding film 11a through the 
contact hole 87 for every pixel. 
[0234] (The 30th operation gestalt) Although the 
1st explained above - the 29th operation gestalt 
are equipped with TFT of the top gate mold with 
which the gate electrode (scanning line) has been 
arranged at the channel field upside of a 
semi-conductor layer as TFT for pixel switching 
The 30th and 31st operation gestalt explained 
below is equipped with TFT of the bottom product 
gate mold with which the gate electrode (scanning 



line) has been arranged at the channel field 
bottom of a semi conductor layer as TFT for pixel 
switching. 

[0235] Next, with reference to drawing 54 and 
drawing 55, the 30th operation gestalt of the 
electro optic device of this invention is explained. 
It is the graph- sectional view showing the 
laminating condition that drawing 54 is a top view 
which is the pixel of the TFT array substrate with 
which the data line, the scanning line, a pixel 
electrode, etc. were formed, and drawing 55 builds 
the connection relation and storage capacitance of 
each class by the contact hole in drawing 54 here. 
In addition, in order to make easy to understand 
the laminating condition of building the 
connection relation and storage capacitance by the 
contact hole in a list, the contraction scale is made 
to have differed from relative plane configuration 
suitably for each class or every each part material 
in drawing 55, in order to make each class and 
each part material into the magnitude of extent 
which can be recognized on a drawing. Moreover, 
in drawing 54 and drawing 55, the same sign is 
given to drawing 2 and drawing 4 (the 1st 
operation gestalt), and a common component, and 
detailed explanation is omitted. 
[0236] As shown in drawing 54 and drawing 55, 
with this operation gestalt, other example slack 
storage capacitance 70-6 which is storage 
capacitance 70 (refer to drawing l) is built above 
TFT30' for pixel switching of a bottom product 
gate mold. More specifically, the laminating of the 
semi conductor layer 210a is carried out through 
gate -dielectric film 2' on the TFT array substrate 
10 on the gate electrode section which projected to 
- the up side by drawing 54 at corniform along with 
scanning-line. 3a' to data-line 6a f . Let the part of 
semi conductor layer 210a which counters this 
gate electrode section be a channel field. On 
semi conductor layer 210a, source electrode 204a 
and drain electrode 204b are formed from 
data-line 6a' and the same film (for example, 
aluminum film). Between source electrode 204a, 
and drain electrode 204b and semi -conductor layer 
210a, the laminating of the junctional zones 205a 
and 205b which consist of an n+ mold a-Si 
(amorphous silicon) layer in order to acquire 
ohmic junction is carried out, respectively, and the 
insulating dirty stop film 208 for protecting a 
channel is formed on semi conductor layer 210a in 
the center section of the channel field. On the edge 
of drain electrode 204b, the laminating of the 
island-like capacity electrode 202 (a pixel 
potential side capacity electrode and the dashed 
line in drawing 54 show) is carried out through 
the interlayer insulation film 212, and the 
laminating of the capacity line 200 (fixed potential 
side capacity electrode) is further carried out 
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through the dielectric film 201 on the capacity 
electrode 202. And the capacity line 200 is 
extended in the shape of a stripe in the inside of 
an image display field, is installed outside an 
image display field, and is dropped on fixed 
potential. 

[0237] Pixel electrode 209a' is arranged above 
storage capacitance 70 6, and the laminating of 
the interlayer insulation film 216 is carried out 
between the capacity line 200 and pixel electrode 
209a'. Through the contact hole 217 punctured by 
the interlayer insulation film 216, pixel electrode 
209a' and the capacity electrode 202 are connected, 
and let the capacity electrode 202 be pixel 
electrode potential. In addition, a part for the 
width:of-face Hirobe is made a little and larger 
than the capacity line 200 in the contact hole 217 
neighborhood so that a part for the widthofface 
Hirobe concerned may be made a little and small 
only for the part which sees superficially as the 
stripe [ which has a part for width-of-face Hirobe 
for every pixel ( that is, it has a ctenidium in the 
drawing 54 Nakagami side) Hike capacity line 
200 was shown in drawing 54, and avoids a 
contact hole 217 and the island-like capacity 
electrode 202 can be connected in a contact hole 
217. 

[0238] And in the case of the gestalt of this 
operation, hole-like opening 202a is prepared in 
the field which hits the capacity electrode 202 
above the channel field of TFT30\ 
[0239] Therefore, when big storage capacitance is 
obtained by forming the capacity line 200 and the 
capacity electrode 202 in scanning-line 3a* or 
data-line 6a f in piles in three dimensions on the 
TFT array substrate 10 according to this operation- 
gestalt, Even if it performs a hydrogen treating 
after formation of a dielectric film 201, the sarnie 
effectiveness as the above-mentioned operation 
gestalt that a TFT property can be raised by the 
channel field of TFT30* fully being hydrogenated 
can be done so. 

[0240] (The 31st operation gestalt) Next, with 
reference to drawing 56 and drawing 57, the 31st 
operation gestalt of the electro-optic device of this 
invention is explained. It is the graph- sectional 
view showing the laminating condition that 
drawing 56 is a top view which is the pixel of the 
TFT array substrate with which the data line, the 
scanning line, a pixel electrode, etc. were formed, 
and drawing 57 builds the connection relation and 
storage capacitance of each class by the contact 
hole in drawing 56 here. In addition, in order to 
make easy to understand the laminating condition 
of building the connection relation and storage 
capacitance by the contact hole in a list, the 
contraction scale is made to have differed from 
relative plane configuration suitably for each class 



or every each part material in drawing 57, in order 
to make each class and each part material into the 
magnitude of extent which can be recognized on a 
drawing. Moreover, in drawing 56 and drawing 57, 
the same sign is given to drawing 54 and drawing 

55 (the 30th operation gestalt), and a common 
component, and the explanation is omitted. 
[0241] As shown in drawing 56 and drawing 57, 
with this operation gestalt Compared with the 
30th operation gestalt, other example slack 
storage capacitance 70-7 which is storage 
capacitance 70 (refer to drawing l) Island-like 
capacity electrode 202' (a pixel potential side 
capacity electrode and the dashed line in drawing 

56 show) consists of upper electric conduction film, 
and stripe-like capacity line 200' (a fixed potential 
side capacity electrode and a drawing 56 
destructive line show) consists of lower electric 
conduction film. And pixel electrode 209a' and 
capacity electrode 202' are connected through 
contact hole 217' punctured by the interlayer 
insulation film 216, and let capacity electrode 202* 
be pixel electrode potential. Moreover, capacity 
electrode 202' is connected to drain electrode 204b 
of TFT30' through contact hole 213* punctured by 
the interlayer insulation film 212. 

[0242] In addition, in gate electrode and drain 
electrode 204b which projected from source 
electrode 204a and scanning-line 3a', as shown in 
drawing 56, for every pixel, broadly, it projects and 
capacity line 200* is greatly formed at the drawing 
56 Nakagami side so that not only a wrap but 
data-line 6a' may be covered (to the shape of 
namely, a stripe which has a big ctenidium to the 
up side). Corresponding to this, greatly, broadly, it 
projects and island-like capacity electrode -202' is- 
formed at the drawing 56 Nakagami side, 
respectively (in namely, L character configuration 
where the corner blistered). About other 
configurations, it is the same as that of the case of 
the 30th operation gestalt. 

[0243] And in the case of the gestalt of this 
operation, hole like opening 200a' is prepared in 
the field which hits capacity line 200' above the 
channel field of TFT30'. 

[0244] Therefore, when big storage capacitance is 
obtained by forming capacity line 200' and 
capacity electrode 202* in scanning-line 3a f or 
data-line 6a' in piles in three dimensions on the 
TFT array substrate 10 according to this operation 
gestalt, Even if it performs a hydrogen treating 
after formation of a dielectric film 201, the same 
effectiveness as the above-mentioned operation 
gestalt that a TFT property can be raised by the 
channel field of TFT30' fully being hydrogenated 
can be done so. 

[0245] further - a book - operation - a gestalt - 
**** TFT - 30 - * - the scanning line - three - a 
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-- 1 • and - the data line - six a 1 a pixel - 
electrode potential *-**-- carrying out having - 
capacity - an electrode - 202 - 1 - between -■ **** 
-- immobilization - potential -■**-- carrying out 
having - capacity ■- a line - 200 1 intervening 
■- **** ■- since - capacity ■■ an electrode - 202 - ' - 
it can set potential - fluctuation - capacity - 
coupling - TFT - 30 - ' - or -■ the scanning line -- 
three ■■ a ' - the data line - six - a 1 - an 
adverse effect - doing - things - Or since the 
potential fluctuation in scanning-line 3a 1 or 
data-line 6a' does not have an adverse effect on 
capacity electrode 202 1 (further pixel electrode 
209a 1 ) by capacity coupling, it is advantageous. 
And if constituted in this way, it can be managed 
even if it does not thicken the 1st interlayer 
insulation film 212 for capacity coupling reduction. 
[0246] (The whole electro-optic device 
configuration) The whole electro-optic device 
configuration in each operation gestalt constituted 
as mentioned above is explained with reference to 
drawing 58 and drawing 59. In addition, drawing 
58 is the top view which looked at the TFT array 
substrate 10 from the opposite substrate 20 side 
with each component formed on it, and drawing 59 
is the H'H 1 sectional view of drawing 58. 
[0247] In drawing 58, on the TFT array substrate 
10, the sealant 52 is formed along the edge and 
the light- shielding film 53 as a frame which 
specifies the circumference of image display field 
10a is formed in parallel to the inside. The 
data line actuation circuit 101 and the external 
circuit connection terminal 102 which drive 
data-line 6a by supplying a picture signal to 
data-line 6a to predetermined timing are prepared 
in the field of the outside- of a sealant 52 along 
with one side of the TFT array substrate 10, and 
the scanning fine actuation circuit 104 which 
drives scanning-line 3a is formed along with two 
sides which adjoin this one side by supplying a 
scan signal to scanning-line 3a to predetermined 
timing. If the scan signal delay supplied to 
scanning-line 3a does not become a problem, the 
thing only with one side sufficient [ the 
scanning-line actuation circuit 104 ] cannot be 
overemphasized. Moreover, the data-line 
actuation circuit 101 may be arranged on both 
sides along the side of image display field 10a. 
Furthermore, two or more wiring 105 for 
connecting between the scanning-line actuation 
circuits 104 established in the both sides of image 
display field 10a is formed in one side in which the 
TFT array substrate 10 remains. Moreover, in at 
least one place of the corner section of the opposite 
substrate 20, the flow material 106 for taking a 
flow electrically between the TFT array substrate 
10 and the opposite substrate 20 is formed. 
[0248] And as shown in drawing 59, the opposite 



substrate 20 with the almost same profile as the 
sealant 52 shown in drawing 58 has fixed to the 
TFT array substrate 10, by the sealant 52 
concerned. 

[0249] In addition, on the TFT array substrate 10, 
the inspection circuit for inspecting the sampling 
circuit which impresses a picture signal to two or 
more data-line 6a to predetermined timing, the 
precharge circuit which precedes the precharge 
signal of a predetermined voltage level with a 
picture signal, and supplies it to two or more 
data-line 6a respectively, the quality of the 
electro optic device concerned at the manufacture 
middle or the time of shipment, a defect, etc. in 
addition to these data line actuation circuits 101 
and scanning-line actuation circuit 104 grade etc. 
may be formed. 

[0250] As mentioned above, you may make it 
connect with LSI for actuation mounted on the 
TAB (Tape Automated bonding) substrate instead 
of forming the data-line actuation circuit 101 and 
the scanning-line actuation circuit 104 on the TFT 
array substrate 10 electrically and mechanically 
through the anisotropy electric conduction film 
prepared in the periphery of the TFT array 
substrate 10 with each operation gestalt explained 
with reference to drawing 59 from drawing 1. 
Moreover, according to the exception of modes of 
operation, such as TN mode, VA (Vertically 
Aligned) mode, and PDLC (Polymer Dispersed 
Liquid Crystal) mode, and the no MARI White 
mode / NOMA reeve rack mode, a polarization film, 
a phase contrast film, a polarizing plate, etc. are 
respectively arranged in a predetermined 
direction at the side in which the outgoing 
radiation light of the side in which the incident - 
light of the opposite substrate 20 carries out 
incidence, and the TFT array substrate 10 carries 
out outgoing radiation. 

[0251] Since the electro-optic device in each 
operation gestalt explained above is applied to a 
projector, the electro-optic device of three sheets 
will be respectively used* as a light valve for RGB, 
and incidence of the light of each color respectively 
decomposed through the dichroic mirror for RGB 
color separation will be respectively carried out to 
each light valve as incident light. Therefore, with 
each operation gestalt, the light filter is not 
prepared in the opposite substrate 20. However, 
the light filter of RGB may be formed in the 
predetermined field which counters pixel electrode 
9a in which the 2nd light- shielding film 23 is not 
formed on the opposite substrate 20 with the 
protective coat. If it does in this way, the 
electro optic device in each operation gestalt is 
applicable about the color electro-optic device of 
direct viewing types other than a projector, or a 
reflective mold. Moreover, a micro lens may be 
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formed so that it may correspond to 1 pixel per 
piece on the opposite substrate 20. Or it is also 
possible to form a light filter layer in the bottom of 
pixel electrode 9a which counters RGB on the TFT 
array substrate 10 by a color resist etc. If it does in 
this way, a bright electro-optic device is realizable 
by improving the condensing effectiveness of 
incident light. Furthermore, the die clo IKKU 
filter which makes a RGB color using interference 
of light by depositing the interference layer to 
which the refractive index of many layers is 
different on the opposite substrate 20 again may 
be formed. According to this opposite substrate 
with a die clo IKKU filter, a brighter color 
electro-optic device is realizable. 
[0252] (Example of electronic equipment) Drawing 
60 is the outline block diagram showing the 
important section of the projection mold liquid 
crystal display using the liquid crystal equipment 
which is an electro-optic device of the 
above-mentioned operation gestalt as light 
modulation equipment, drawing 60 - setting - 
610 - the light source, and 613 and 614 - a 
dichroic mirror, and 615, 616 and 617 - a 
reflective mirror and 618 - in an incidence lens 
and 619, liquid crystal light* modulation 
equipment and 625 show a cross dichroic prism, 
and, as for a relay lens and 620, 626 shows a 
projector lens, as for an outgoing radiation lens, 
and 622, 623 and 624. The light source 610 
consists of a reflector 612 which reflects the light 
of the lamps 611, such as metal halide, and a lamp. 
The dichroic mirror 613 of blue glow and a green 
light echo reflects blue glow and green light while 
making the red light of the flux of lights from the 
light source 610 penetrate: It-is- reflected^ by the ~ 
reflective mirror 617 and incidence of the 
transmitted red light is carried out to the liquid 
crystal light modulation equipment 622 for red 
light. On the other hand, among the colored light 
reflected with the dichroic mirror 613, it is 
reflected by the dichroic mirror 614 of a green 
light echo, and incidence of the green light is 
carried out to the liquid crystal light modulation 
equipment 623 for green light. On the other hand, 
blue glow also penetrates the 2nd dichroic mirror 
614. In order to prevent the optical loss by the long 
optical path to blue glow, the light guide means 
621 which consists of a relay lens system 
containing the incidence lens 618, a relay lens 619, 
and the outgoing radiation lens 620 is established, 
and incidence of the blue glow is carried out to the 
liquid crystal light modulation equipment 624 for 
blue glow through this. Incidence of the three 
colored light modulated by each light modulation 
equipment is carried out to the cross dichroic 
prism 625. As for this prism, the dielectric 
multilayer in which four rectangular prisms 



reflect the dielectric multilayer which is stuck and 
reflects red sunset in that inner surface, and a 
blue light is formed in the shape of a cross joint. 
Three colored light is compounded by these 
dielectric multilayers, and the light showing a 
color picture is formed. With the projector lens 626 
which is an incident light study system, it is 
projected on the compounded light on a screen 627, 
and an image is expanded and it is displayed. 
[0253] Other examples of electronic equipment 
equipped with the liquid crystal equipment which 
is an electro-optic device of the above-mentioned 
operation gestalt are explained. Drawing 61 is the 
perspective view having shown an example of a 
cellular phone. In drawing 61, a sign 1000 shows 
the body of a cellular phone, and the sign 1001 
shows the liquid crystal display section using the 
above-mentioned liquid crystal display. 
[0254] Drawing 62 is the perspective view having 
shown an example of wrist watch mold electronic 
equipment. In drawing 62, a sign 1100 shows the 
body of a clock and the sign 1101 shows the liquid 
crystal display section using the above-mentioned 
liquid crystal display. 

[0255] Drawing 63 is the perspective view having 
shown an example of pocket mold information 
processors, such as a word processor and a 
personal computer. In drawing 63, the liquid 
crystal display section for which the sign 1200 
used the information processor for and the sign 
1202 used the liquid crystal display of the above 
[ the input sections such as a keyboard, and a sign 
1204 / the body of an information processor and a 
sign 1206 ] is shown. 

[0256] Since the electronic equipment shown in 
"- drawing 60 - -drawing 63 is equipped with" the 
liquid crystal display section which used the 
electrooptic device of the gestalt of the 
above-mentioned implementation, it can realize 
the electronic equipment which has the screen 
excellent in image quality. 

[0257] This invention is not restricted to each 
operation gestalt mentioned above, and can be 
suitably changed in the range which is not 
contrary to the summary or thought of invention 
which can be read in a claim and the whole 
description, and the electro-optic device 
accompanied by such modification is also 
contained in the technical range of this invention. 
TFT with the above-mentioned operation gestalt 
for example, in a top gate mold or a bottom 
product gate mold Although many operation 
gestalten were illustrated by the factor whether it 
considers as the configuration which makes 
two layer the physical relationship of the upper 
and lower sides of a capacity line and a capacity 
electrode, and one capacity electrode, and faces 
across another side, whether to prepare opening in 
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which film, to make the configuration of opening 
into the shape of a hole, or to consider as the shape 
of notching It is easy to be natural even if it adopts 
the combination of each factor except having 
illustrated in the top. Moreover, a design change is 
possible suitably also about a configuration, 
number, etc. of openings. 
[0258] 

[Effect of the Invention] As explained to the detail 
above, even if the various electric conduction film 
which constitutes a light- shielding film, storage 
capacitance, etc. exists above TFT according to 
this invention, the hydrogen treating of the silicon 
film can be performed convenient and the property 
improvement of TFT can be aimed at. 
Consequently, the electro-optic device in which a 
high-definition display is possible is realizable. 

[Brief Description of the Drawings] 

[Drawing ll They are equal circuits established in 

two or more pixels of the shape of a matrix which 

constitutes the image display field in the 

electro optic device of the 1st operation gestalt of 

this invention, such as various components and 

wiring. 

[Drawing 2] It is the top view of two or more pixel 
groups where the TFT array substrate with which 
the data line in a **** electro optic device, the 
scanning line, a pixel electrode, etc. were formed 
adjoins each other. 

[Drawing 31 It is the amplification top view 
showing the TFT part of a **** TFT array 
substrate. 

[Drawing 4] It is the AA' sectional view of 
drawing 2 . 

" [Drawing- 5l It- is the A^ A* sectional view of 
drawing 2 showing other examples of a **** 
electro optic device. 

[Drawing 6l It is the top view which is the pixel of 
the TFT array substrate with which the data line 
in the electro-optic device of the 2nd operation 
gestalt, the scanning line, a pixel electrode, etc. 
were formed. 

[Drawing 71 It is the top view which is the pixel of 
the TFT array substrate with which the data line 
in the electro optic device of the 3rd operation 
gestalt, the scanning line, a pixel electrode, etc. 
were formed. 

[Drawing 81 It is the top view which is the pixel of 
the TFT array substrate with which the data line 
in the electro-optic device of the 4th operation 
gestalt, the scanning line, a pixel electrode, etc. 
were formed. 

[Drawing 91 It is the top view which is the pixel of 
the TFT array substrate with which the data line 
in the electro optic device of the 5th operation 
gestalt, the scanning line, a pixel electrode, etc. 
were formed. 



[Drawing 101 It is the top view of two or more pixel 
groups where the TFT array substrate with which 
the data line in the electro optic device of the 6th 
operation gestalt, the scanning line, a pixel 
electrode, etc. were formed adjoins. 
[Drawing 111 It is the amplification top view 
showing the TFT part of a **** TFT array 
substrate. 

[Drawing 121 It is the A-A sectional view of 
drawing 10 . 

[Drawing 131 It is the top view which is the pixel 
of the TFT array substrate with which the data 
line in the electro optic device of the 7th operation 
gestalt, the scanning line, a pixel electrode, etc. 
were formed. 

[Drawing 14l It is the top view which is the pixel 
of the TFT array substrate with which the data 
line in the electro optic device of the 8th operation 
gestalt, the scanning line, a pixel electrode, etc. 
were formed. 

[Drawing 15l It is the top view which is the pixel 
of the TFT array substrate with which the data 
line in the electro optic device of the 9th operation 
gestalt, the scanning line, a pixel electrode, etc. 
were formed. 

[Drawing 16l It is the top view of two or more pixel 
groups where the TFT array substrate with which 
the data line in the electro optic device of the 10th 
operation gestalt, the scanning line, a pixel 
electrode, etc. were formed adjoins each other. 
[Drawing 171 It is the A- A sectional view of 
drawing 16 . 

[Drawing 181 It is the top view of two or more pixel 
groups where the TFT array substrate with which 
the data line in the electro optic device of the 11th 
operation- gestalt^ the scanning line, a -pixel 
electrode, etc, were formed adjoins each other. 
[Drawing 19] It is the A A sectional view of 
drawing 18 . 

IDrawing 201 It is the top view of two or more pixel 
groups where the TFT array substrate with which 
the data line in the electro optic device of the 12th 
operation gestalt, the scanning line, a pixel 
electrode, etc. were formed adjoins each other. 
[Drawing 2l1 It is the A A sectional view of 
drawing 20 . 

[Drawing 22l It is the top view of two or more pixel 
groups where the TFT array substrate with which 
the data line in the electro optic device of the 13th 
operation gestalt, the scanning line, a pixel 
electrode, etc. were formed adjoins each other. 
IDrawing 23] It is the A- A sectional view of 
drawing 22 . 

f Drawing 24l It is the top view which is the pixel 
of the TFT array substrate with which the data 
line in the electro optic device of the 14th 
operation gestalt, the scanning line, a pixel 
electrode, etc. were formed. 
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[Drawing 251 It is the graph- sectional view 
showing the laminating condition of building the 
connection relation and storage capacitance of 
each class by the contact hole in drawing 24 . 
[Drawing 26l It is the top view which is the pixel 
of the TFT array substrate with which the data 
line in the electro-optic device of the 15th 
operation gestalt, the scanning line, a pixel 
electrode, etc. were formed. 

[Drawing 27l It is the graph sectional view 
showing the laminating condition of building the 
connection relation and storage capacitance of 
each class by the contact hole in drawing 26 . 
[Drawing 281 It is the top view which is the pixel 
of the TFT array substrate with which the data 
line in the electro-optic device of the 16th 
operation gestalt, the scanning line, a pixel 
electrode, etc. were formed. 

[Drawing 291 It is the graph -sectional view 
showing the laminating condition of building the 
connection relation and storage capacitance of 
each class by the contact hole in drawing 28 . 
[Drawing 30l It is the top view which is the pixel 
of the TFT array substrate with which the data 
line in the electro-optic device of the 17th 
operation gestalt, the scanning line, a pixel 
electrode, etc. were formed. 

[Drawing 3l1 It is the graph-sectional view 
showing the laminating condition of building the 
connection relation and storage capacitance of 
each class by the contact hole in drawing 30 . 
I Drawing 321 It is the top view which is the pixel 
of the TFT array substrate with which the data 
line in the electro-optic device of the 18th 
operation gestalt, the scanning line, a pixel 
electrode, etc. were-formed. - * - -~ 

[Drawing 33l - It is the graph- sectional view 
showing the laminating condition of building the 
connection relation and storage capacitance of 
each class by the contact hole in drawing 32 . 
[Drawing 34l It is the top view which is the pixel 
of the TFT array substrate with which the data 
line in the electro-optic device of the 19th 
operation gestalt, the scanning line, a pixel 
electrode, etc. were formed. 

[Drawing 35] It is the graph- sectional view 
showing the laminating condition of building the 
connection relation and storage capacitance of 
each class by the contact hole in drawing 34 . 
[Drawing 361 It is the top view which is the pixel 
of the TFT array substrate with which the data 
line in the electro-optic device of the 20th 
operation gestalt, the scanning line, a pixel 
electrode, etc. were formed. 

[Drawing 37] It is the graph- sectional view 
showing the laminating condition of building the 
connection relation and storage capacitance of 
each class by the contact hole in drawing 36 . 



[Drawing 381 It is the top view which is the pixel 
of the TFT array substrate with which the data 
line in the electro-optic device of the 21st 
operation gestalt, the scanning line, a pixel 
electrode, etc. were formed. 

[Drawing 39l It is the graph-sectional view 
showing the laminating condition of building the 
connection relation and storage capacitance of 
each class by the contact hole in drawing 38 . 
[Drawing 40l It is the top view which is the pixel 
of the TFT array substrate with which the data 
line in the electro optic device of the 22nd 
operation gestalt, the scanning line, a pixel 
electrode, etc. were formed. 

[Drawing 4ll It is the graph- sectional view 
showing the laminating condition of building the 
connection relation and storage capacitance of 
each class by the contact hole in drawing 40 . 
[Drawing 42l It is the top view which is the pixel 
of the TFT array substrate with which the data 
line in the electro-optic device of the 23rd 
operation gestalt, the scanning line, a pixel 
electrode, etc. were formed. 

[Drawing 431 It is the graph- sectional view 
showing the laminating condition of building the 
connection relation and storage capacitance of 
each class by the contact hole in drawing 42 . 
[Drawing 441 It is the top view which is the pixel 
of the TFT array substrate with which the data 
line in the electro optic device of the 24th 
operation gestalt, the scanning line, a pixel 
electrode, etc. were formed. 

[Drawing 45l It is the top view which is the pixel 
of the TFT array substrate with which the data 
line in the electro optic device of the 25th 
operation gestalt, : the scanning line, a -pixel 
electrode, etc. were formed. 

[Drawing 46l It is the top view which is the pixel 
of the TFT array substrate with which the data 
line in the electro optic device of the 26th 
operation gestalt, the scanning line, a pixel 
electrode, etc. were formed. 

[Drawing 47l It is the graph -sectional view 
showing the laminating condition of building the 
connection relation and storage capacitance of 
each class by the contact hole in drawing 46 . 
[Drawing 481 It is the top view which is the pixel 
of the TFT array substrate with which the data 
line in the electro optic device of the 27th 
operation gestalt, the scanning line, a pixel 
electrode, etc. were formed. 

[Drawing 49 1 It is the graph- sectional view 
showing the laminating condition of building the 
connection relation and storage capacitance of 
each class by the contact hole in drawing 48 . 
[Drawing 50l It is the top view which is the pixel 
of the TFT array substrate with which the data 
line in the electro optic device of the 28th 
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operation gestalt, the scanning line, a pixel 
electrode, etc. were formed. 

tor awing 51 1 It is the graph- sectional view 
showing the laminating condition of building the 
connection relation and storage capacitance of 
each class by the contact hole in drawing 50 . 
[Drawing 52l It is the top view which is the pixel 
of the TFT array substrate with which the data 
line in the electro-optic device of the 29th 
operation gestalt, the scanning line, a pixel 
electrode, etc. were formed. 

[Drawing 531 It is the graph-sectional view 
showing the laminating condition of building the 
connection relation and storage capacitance of 
each class by the contact hole in drawing 52 . 
[Drawing 541 It is the top view which is the pixel 
of the TFT array substrate with which the data 
line in the electro-optic device of the 30th 
operation gestalt, the scanning line, a pixel 
electrode, etc. were formed. 

[Drawing 551 It is the graph-sectional view 
showing the laminating condition of building the 
connection relation and storage capacitance of 
each class by the contact hole in drawing 54 . 
[Drawing 56 1 It is the top view which is the pixel 
of the TFT array substrate with which the data 
line in the electro-optic device of the 31st 
operation gestalt, the scanning line, a pixel 
electrode, etc. were formed. 

[Drawing 571 It is the graph- sectional view 
showing the laminating condition of building the 
connection relation and storage capacitance of 
each class by the contact hole in drawing 56 . 
[Drawing 581 It is the top view which looked at the 
TFT array substrate in the electro-optic device of 
each operation gestalt from the opposite substrate 
side with each component formed on it. 
[Drawing 591 It is the H-H' sectional view of 
drawing 58 . 

[Drawing 601 It is the mimetic diagram showing 
the example of the electronic equipment using the 
electro-optic device of the above-mentioned 
operation gestalt. 

[Drawing 6l1 It is the mimetic diagram showing 
other examples of the electronic equipment using 
a **** electro-optic device. 

[Drawing 62l It is the mimetic diagram showing 
other examples of the electronic equipment using 
a **** electro-optic device. 

[Drawing 63 1 It is the mimetic diagram showing 
other examples of the electronic equipment using 
a **** electro-optic device. 

I Drawing 64 1 It is a process sectional view for 
explaining the manufacture approach of the TFT 
array substrate which constitutes the electro-optic 
device of the 1st operation gestalt. 
[Description of Notations] 
la -- Semi conductor layer 



la' - Channel field 

lb - Low concentration source field 

lc Low concentration drain field 

Id - High concentration source field 

le - High concentration drain field 

2 - Insulator layer 

3a Scanning line 

6a - Data line 

9a, 209a' - Pixel electrode 

10 - TFT array substrate 

11a - Lower layer light- shielding film 

12 - Substrate insulator layer 

16 Orientation film 

20 - Opposite substrate 

21 - Counterelectrode 

22 - Orientation film 

23 Light- shielding film 
30 30' - TFT 

50 - Liquid crystal layer 

70 - Storage capacitance 

70-1 to 70-9 -- Storage capacitance 

81, 82, 83, 84, 86, 87,321,751,752,753 - Contact 

hole 

200,300,300', 300", 300x, 300y - Capacity line 
(fixed potential side capacity electrode) 

201, 301, 301a, 301b, 301', 301" - Dielectric film 

202, 302, 302', 302", 702, 702* - Capacity electrode 
(pixel potential side capacity electrode) 

300 - a - 300 » a - 300 - b - 300 - b - • - 302 
- a - 302 - b » 700 - a - 702 - b - ' - 7001 - a - 
opening 

700,700', 7001 - Built-in light- shielding film 
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